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Contents

igus®: Plastics for longer life®

The following pages include application examples,
design specifications, and more than 7000 iglide®,
770 igubal®, and 1840 DryLin® parts, which are
available from stock. They are indexed to allow quick
location.

The most important innovations of this catalog are:
@ Larger selection in all product lines

® More accessories

@® More solutions and practical tips

@® More application examples

@® New products

www.igus.com

This catalog by no means covers the entire igus®
product range.

Visit our website www.igus.com to discover
more products, new developments and benefit from
our online range — 24 hours a day.

Legal Information

The information in this catalog, and the data in the Design section in particular, is
based on our current knowledge of the products described. No legally binding as-
surance in respect of characteristics or suitability for a application can be derived
from it. igus® is unable to assume liability of any nature for damage, loss orinjury
resulting from application of the products. We recommend that you always check
suitability of the products for a specific intended application in a practically-oriented
test. Please consult igus®. For reasons relating to ongoing technical developments,
we reserve the right to implement technical modifications and improvement of the
products at any time. Subject to printing errors.

The terms “igus”, “ReadyChain”, “ReadyCable”, “Chainflex”, “E-Chain”, “E-Chain-
System”, “Energy Chain”, “Energy Chain System”, “E-Ketten”, “E-KettenSysteme”,
“Flizz", “Easy Chain”, “TwisterChain”, “igubal”, “iglidur”, “DryLin”, “manus” and “plastics
for longer life” are legally protected trademarks for igus® GmbH/Cologne in the
Federal Republic of Germany and, where applicable, in some other countries.
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Plastic Plain Bearings - -V

iglide® plastic bearings are economical, dry-running, maintenance-free and best of all predictable.
There are over 30 various iglide® materials to choose from depending on your applications
requirements

Xiros’ SO0 Yo

Plastic Ball Bearings

xiros® plastic ball bearings offer all of the advantages of a plastic bearing. They are lubrication-free, maintenance-
free, lightweight, corrosion resistant and are predictable. They are designed for applications with high speeds
and low loads.

Additional

iglide” Products o ' ‘.( e —

Maintenance-free and lubrication-free plastic plain bearings in the most diverse special designs. Slewing
rings, clip bearings for sheet metal, special flange bearings, and Polysorb® disc springs — the special
iglide® materials always offer low costs and provide long service life.

u
® S e
DryLin® o A :
Linear Guide Systems =} .
Oil-free plastic linear bearings for nearly all types of applications. DryLin® linear bearings are

maintenance-free, lubrication-free, and can often be used as substitutes for conventional
recirculating ball bearings, profile guides and PTFE-lined bearings at considerably lower cost.

DryLin’

Drive Technology

o - LGRS S

Maintenance-free lead screw systems and belt-driven systems from stock, designed to reduce
engineering, purchasing and assebly time.

igubal' ¢ % 0 O

Maintenance-free and lubrication-free spherical bearings in various designs and configurations. Whether
as a rod end, pivot or flange bearing, igubal® suits all requirements and is more economical and lighter
than conventional spherical bearings.
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iglide® — Standard Materials
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iglide® M250
Thick and Robust
> Section 2

iglide® R
Low Friction, Low Cost
>» Section 3

iglide® J
The Fast and Slow Motion Specialist
> Section 4

iglide® GLW
Strong and Reasonably Priced
> Section 5

iglide® G300
The All-Round Performer
» Section 6

iglide® L280
The Marathon Runner
>» Section 7

iglide® Q
Fit for High Loads
> Section 8

iglide® P
Cost-Effective and Maintenance-Free
>» Section 9

iglide® H370
The Underwater Specialist
> Section 10

iglide® A180
Very Appetizing
> Section 11

iglide® A200
Very Appetizing
> Section 12

@ Excellent vibration dampening
@ Resistant to edge loading
@ High impact resistance

® Low friction value
® \ery low cost

® | ow wear against different shaft materials
® |ow coefficients of friction in dry run
@ Best performance with soft shaft materials

® Low cost
@ Applications with static loads

@ For above average loads
@ Dirt and dust resistant
@® More than 900 sizes available from stock

@ For especially long service life
@ Low coefficient of friction
@ Also suitable for soft shafts

@ Excellent wear resistance at high loads
@® Recommended for extreme p x v values
@® Maintenance-free dry running

@ |Low moisture absorption
® Low wear rates
@ Cost-effective

@ Excellent for underwater applications
® \\Vear-resistant
® Good chemical resistance

® Complies with the regulations of the
FOOD AND DRUG ADMINISTRATION
@ For wet environments

® Complies with the regulations of the
FOOD AND DRUG ADMINISTRATION
@ For low speeds
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iglide® — Standard Materials

iglide® T500
The High-Tech Problem Solver
> Section 13

iglide® X6
The new Nano Material
> Section 14

iglide® Z
The High Temperature Material
> Section 15

> Section 16

xiros® ball bearings
i ' Polymer Ball Bearings

iglide® PRT
Slewing Ring Bearing
> Section 17

iglide®

Clip Bearings
> Section 18
iglide® Clip2
Suitable for High Loads
> Section 19

iglide® JV
Pre-tensioned, No Clearance
> Section 20

iglide®
Piston Rings

> Section 21

@ Temperature resistant from -148°F to +482°F
@ Universal resistance to chemicals
® \ery low moisture absorption

® High compressive strength

@ High temperature resistance up to +482°F
® PTFE-free

@ Excellent chemical resistance

® For high temperature applications
® High thermal resistance
@ For extreme loads

® Free from maintenance and lubrication
@ High corrosion-resistance
® For temperatures up to 302°F

® Maintenance-free

@ [ow coefficients of friction
@ High rigidity

@ Cost-effective

@ Robust

@ Secured with the double flange design
@® Maintenance-free and self-lubricating
® Good wear resistance

@® Smooth operation

® Material: iglide® M250

@ | ow bearing clearance, very precise

@ Easy installation due to angled slit

@® Material: iglide® M250

@® Maintenance-free and predictable service life

@ Zero clearance, even under no load
@® Material: iglide® J

@® Maintenance-free

@ Predictable service life

® Free from maintenance and lubrication
@ High corrosion-resistance
® For temperatures up to 482°F
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iglide® — Additional iglide® Products
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iglide® Barstock

Design Freedom
> Section 22

iglide®
Flange Bearings

>» Section 23

Polysorb
Polymer Disc Springs
> Section 24

— Products
DryLin® N

Low profile guide system
> Section 26

DryLin® W
Modular linear guide system
> Section 27

DryLin® T
Profile rail guides
> Section 28

DryLin® R
Linear bearings
> Section 29

DryLin® Shafting
> Section 29

DryLin® Slide Tables

Belt and lead screw assemblies
> Section 30

DryLin® Lead Screws

>» Section 31

® iglide® materials as round stock bar or
mechanically finished special parts

@® Maintenance-free
@ \/ery good wear resistance
@ Material: iglide® G300, J, T500 or A180

@ Compensation of axial clearances and manufacturing tolerances
@ Vibration dampening

@ Noise reduction

@ Corrosion resistant

@ Lightweight

@ [ow profile
® Lightweight
® Simple, low-cost design

@ Flexible, modular linear system
@ Great blend of cost and performance
® Easy to assemble

® Maintenance and oil-free

@ [ ow-cost alternative to ball bearing systems

@ Dimensionally interchangeable with many ball
bearing systems

® Adjustable clearance

@® Maintenance and oil-free

@ | ow-cost alternative to ball bearing systems

@ Dimensionally interchangeable with many ball
bearing systems

@ Available in Aluminum, Steel, Stainless, and Chrome-
plated materials

@® 6mm to 50mm diameters

@ Supports and other accessories available

@ Pre-assembled belt and lead screw systems

@ Reduces purchasing, engineering, and assembly
costs

@ Maintenance-free operation

® Oil-free
® Corrosion-resistant
@ Anti-backlash available
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DryLin® Stainless
Stainless steel products
> Section 32

DryLin® Specialists
Outside the box ideas
> Section 33

igubal® - Products
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igubal® Rod Ends

> Section 35

igubal® Clevis Joints

> Section 36

igubal® Pillow Block

> Section 37
igubal® Flange
> Section 38

igubal® Pressfit

> Section 39

igubal®
Spherical Balls

> Section 40

@ 304/316/440 Shafting

@ Lead screw tables

@ Complete 316 guide systems
@ Stainless shaft supports

@ Hybrid sliding/rolling systems

@ Telescoping systems

@ Dimensionally interchangeable with many ball
bearing systems

@ Adjustable clearance

® Maintenance-free
@® Compensate for misalignment and edge loads
@ Lightweight

@ Vibration dampening
@ | ubrication-free
® L ightweight

@® Maintenance-free

@ Self-lubricating

@® Compensate for misalignment and edge loads
@ Lightweight

® Maintenance-free

@ Self-lubricating

@® Compensate for misalignment and edge loads
@ Sturdy

@ Easy to install

@ Cost-effective

@ Resistant to chemicals
@ Lightweight and durable

@ Different material balls are available for varying
application requirements







Plastics for longer life® -
make your machines more durable with plastics

No lubrication, less maintenance, lower costs, longer
life cycles, always available from stock — these key
principles apply to all igus® products, systems and
services.

Tried and tested in terms of durability, friction proper-
ties and stability, igus® plastics are the technological
core of the igus® range. This catalog lists more than
9,600 plastic bearing products available from stock
from the smallest batch size upward.

We are looking forward to your phone call or e-mail.

)y fife

igus® headquarters in Cologne, Germany -
research, development and production

igus® inc. from a single location.
P.O. Box 14349
East Providence, Rl 02914 igus® is certified to ISO 9001:2008

401-438-2200
888-803-1895
sales@igus.com
WWW.igus.com

Orders can be placed until 8:00 Eastern standard time.
Phone: 888-803-1895

No minimum order quantity, no surcharges.
9,600 plastic bearings from stock.

No lubrication. No maintenance. No downtime.

No lubrication. No maintenance. No downtime.

Call for free samples and technical support or visit www.igus.com



Longer life cycles, lower costs

Innovations with high-performance
plastics

igus® plastic plain bearings® constitute the step from a
simple plastic bearing to a tested, predictable and
available machine component.

Our research is based on specific bearing properties
— especially life cycle — achieved by continuous
advancements in materials.

Predictable life cycle -
no lubrication necessary

Lubrication-free operation is something every designer
strives for.

igus® plastic plain bearings make this dream a reality.
Decades of research and testing now permit precise
calculations of a plastic plain bearing’s life cycle.

Fit and forget -
matching solutions from stock

@ Innovative, quickly assembled and economical
products

@ Delivery from stock — lower inventory costs

® Large product selection — find the right solution
for your application

@ Time-saving tools on the Internet

® Ve deliver customized, ready-to-fit units

@ Quick reaction customer service with many
local representatives in United States, Canada,
Mexico and worldwide.

igus® maintenance-free plastic plain bearings help
improve your products and reduce costs at the same
time.

Many sample applications can be found at:
www.igus.com/bearings-applications




Resistant to dirt with igus®
Zero-maintenance and high dirt
resistance are not the only
advantages of DryLin®.

Longer life cycles — lower costs!

No maintenance with igus®
Various iglide® materials for a
wide variety of operating
conditions. Large program of
dimensions compatible with
nearly all environments.
Predictable life cycle!

Corrosion-free with igus®
Low weight, corrosion
resistance as well

as zero maintenance and
lubrication achieve
solutions for nearly all
types of applications.
Fit and forget!

No lubrication with igus®
The lubrication-free design of
iglide® also permits its use in

the food and pharmaceutical
industries.

Don’t wait any longer!







Practical example

KHS AG Abfiillanlagen (bottling systems)

igus® bearings and linear sliding films made of

iglide® material, which meets all demands of aseptic
filling, are used here.

Low adhesion and friction factors against different
kinds of stainless steel, negligible moisture absorption,
very good stability against PES-cleaners, lubricant-
free, all of that means no contamination of products of
the aseptic atmosphere.
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Lifetime calculation online:
www.igus.com

Exciting applications can be viewed online at:
www.igus.com/bearings-applications




Application examples: iglide®

Exciting applications can be viewed online P www.igus.com/bearings-applications

8§ O

Sleeve bearing Thrust washer Clip1 bearing

Plastic ball bearing

Flange bearing PRT slewing ring Clip 2 bearing Custom part

Roller coaster

Using iglide® Z bearings eliminated maintenance by 95% and reduced costs by 54%.




Spreaders

Using a special bearing design on this centrifugal arm significantly
reduced manufacturing costs. iglide® is also maintenance-free and
delivers high wear resistance.

Welding machine

PRT in this automatic welding machine enables rotation in the
horizontal plane of the chuck

Boat lifts

Unlike metal or bronze bearings, iglide® plastic bearings do not
corrode in this underwater application. The self-lubricating bearings
handle loads from 4,500 up to 66,000 pounds and also do not
contaminate the water with grease, making it an environmentally-
friendly solution.

Tool changer machines

iglide® D offered an enormous cost savings when compared to
metallic rolled bearings. iglide® D also has a low coefficient of
friction and high wear resistance.

Farming equipment

A manufacturer of agricultural machinery replaced bronze
bearings with iglide® J plastic bearings to eliminate corrosion and
increase lifespan on its potato planter. Service life increased by
600% and iglide® costs the company 70-80% less than bronze.

Tubular bag machines
iglide® Z is used in the arms of this packaging machine. The

bearings withstand operating temperatures of more than 320
degrees Fahrenheit and are wear-resistant.

13



DryLin® linear plain bearings and Lead
screw tables

DryLin® linear plain bearings are an ideal alternative to  igus® also offers flat, compact lead screw linear tables
traditional re-circulating ball bearing systems. These for variable formats and handling tasks. The linear
sliding plain bearings are made of high-performance table is extremely rigid due to the hard-anodized
polymers from igus®’ iglide® series. DryLin® linear bearings  aluminum shaft and is also made of igus® high-
can be used if dirt, dust or moisture is present, for short  performance iglide® polymers.

stroke applications, or if a lubrication-free solution is

needed.

DryLin® linear slide tables are also designed for dry running.
As a result, dust and dirt will not cling to the bearing
surfaces. DryLin® linear bearings also have no minimum
stroke-length restrictions, unlike re-circulating ball bearings.
They deliver quiet operation and are corrosion-resistant.

W |

\ |

|
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Part number: Maximum static surface Operating temperature
pressure

HTS-12-AWM 630 Ibf -40°F/+194°F

14
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Practical example

Electrical Servo Drives

For a wide variety of formats in printing, paper, packaging, @
transmission and wood processing systems,

Festo demonstrates the use of the HTS DryLin® Lead screw reddot design award
linear table in conjunction with its electrical servo drive. winner 2006

Lifetime calculation online:
www.igus.com

Exciting applications can be viewed online at:
www.igus.com/bearings-applications
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Application examples: DryLin®

Exciting applications can be viewed online P www.igus.com/bearings-applications
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DryLin® N DryLin® W DryLin® T

DryLin® slide tables

Packaging technology: Label feeding system

DryLin® T linear guides are dimensionally interchangeable with traditional re-circulating ball guides, but without the high costs. A further
advantage is the availability of a manual clamping mechanism.
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Bottle sealing machines

This machine seals champagne bottles with corks, aluminum caps

and wire braid. DryLin® R linear bearings are lubrication-free, which
is important in the food industry. DryLin® R is also impervious to the
frequent cleaning and chemicals seen by the machine.

FT

'

Machine tool technology: Door adjustment
DryLin® R linear bearings are used to guide the doors of this
machine. The bearings are a huge cost savings and because they

require no lubrication, flying chips do not cause downtime by
getting stuck in the machine.
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Medical devices

DryLin® linear guide systems and DryLin® R linear bearings are
used on this medical machine, which performs non-invasive
treatment of chronic heel pain. With DryLin® linear bearings and
guides, the company eliminated costly maintenance and the need
for messy lubricants.

Form/fill/seal machines

DryLin® linear bearings are used to guide the tools of this form, fill
and seal machine. The bearings are exposed to temperatures
reaching 248 degrees Fahrenheit and are self-lubricating. The
bearings are also resistant to the machine’s corrosive cleaning
agents, which minimizes downtime.

Packaging equipment

These packaging machines use DryLin® R sleeve bearings to
reduce installation time. They are resistant to dust, dirt and water.
DryLin® R is also maintenance-free and can reduce replacement
part costs up to 90%.

Aluminum window manufacturing

This machine manufactures aluminum window frames. A DryLin®
HTS linear slide table is used to position the machine’s milling
heads. DryLin® HTS is lubrication-free, which prevents aluminum
dust and chips from building up and causing downtime.

17



igubal® spherical bearings

igubal® spherical bearings are self-aligning components  igubal® spherical bearings are insensitive to dirt, liquids,
made entirely of high-performance plastics. chemicals and fully corrosion-proof.
Bearings from the igubal® range are very light, compact
The igubal® series provides designers with a complete  and economical on two fronts:
system of self aligning bearings: Rod ends, clevis joints,
flange bearings, pivot bearings and pillow blocks. ® Low purchase price
Self-adjusting bearings are easy to fit, adaptable to wide @ Low maintenance and installation costs
angular ranges and have been used to replace special
housings in many cases.
igubal® offers all the advantages of high-performance
plastics, including dry-running capability combined with
very good vibration dampening.

Part number: Maximum Maximum Minimum Maximum Maximum tightening
static tensile transverse load screw-in depth tightening torque torque for spherical
load for internal thread ball

KBRM-08 470 Ibf 157 Ibf .43 in. 88 Ibf - inch 106 Ibf - inch

18



Practical example

The reclining wheel’s curve inclination is
realized by means of rod ends in the journal
link.

The high top speed and rapid acceleration
are partly due to the rod ends’ low weight.
The bearing points do not require any
elaborate sealing measures.

Lifetime calculation online:
www.igus.com

Exciting applications can be viewed online at:
www.igus.com/bearings-applications
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Application examples: igubal®

Exciting applications can be viewed online P www.igus.com/bearings-applications
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igubal® clevis joints

igubal® rod ends

T o
a0 809

igubal® flange igubal® spherical

Curtain wall louvers for stadiums

Q

igubal® pillow blocks

igubal® spherical bearings are used on the main assembly of these wall louvers. The bearings enable the slats, which are part of the wall louver,
to swivel so airflow can be regulated inside the stadium. igubal® is maintenance-free and corrosion-resistant.
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Research telescopes Basketball shooter

igubal® spherical bearings are used to facilitate the movement of Students from lowa State University used igubal® spherical bearings
mirrors on this telescope. Smooth motion is achieved and magnetic on a basketball shooter for children with Cerebral Palsy. The shooter
interference is completely eliminated thanks to igubal® plastic bearings. uses igubal® flange and pillow blocks to enable the shooting

mechanism to be pulled back with radial loads of 250 pounds.

Packaging machines Recreational vehicle steps
igubal® spherical bearings perform a high number of cycles without igubal® rod ends are used in the steps of this RV. They are maintenance-
maintenance or lubrication. igubal® is also dirt- and dust-resistant free and vibration-dampening.

and will not contaminate food handled by the machines.

Textile machinery Baking machinery

Self-aligning igubal® clevis joints are used to support the thread guide igubal® spherical bearings do not contaminate the chocolate processed
unit on this textile machine. Shock loads are no longer an issue and by this machine because they are lubrication-free. igubal® is also
vibration is drastically reduced when compared to metal bearings. corrosion-resistant and can be used in wash-down applications or

anywhere moisture is present.



Quality from the igus® laboratory:
Tested thousands of times,
proven millions of times.

igus® has more than 40 years of experience in providing customers with plastic bearing solutions. Every year, igus®
engineers develop more than 100 new plastic compounds and conduct more than 5,000 tests on its maintenance-free
plastic plain bearings. Over the years, this has made it possible to establish a large database of plastics’ tribological
properties. In addition to their general properties, every iglide® bearing material possesses special features that make it
suitable for particular applications and requirements. igus® bearings constitute the step from a simple plastic bearing to a
tested, predictable and available machine component.
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Product testing in action

igus® is committed to quality assurance. Above is a test to determine the maximum running speed of
an igubal® pillow block bearing.

This is an example of friction and abrasion measurement in Pictured is a bench test for loads up to 21,755 psi and
a rotation test. temperatures up to 482 degrees Fahrenheit.

The Application Corner

In addition to all the applications you have read about in this brochure, more examples and an extensive video
library can be found in igus® Application Corner at www.igus.com/bearings-applications.

igus® Inc. is proudly certified by the National Quality Assurance (NQA) against the provisions of ISO 9001:2008.
All products are tested and available from a single source.

Examples of test certificates and quality seals for igus® products:

<5 smancg
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... more by request.



Lubrication-free with igus®
good for the environment
and the wallet

Plastic bearings offer environmental benefits

Tribologically optimized iglide® plastic plain bearings
from igus® require neither oil nor grease. They are
lubrication-free, so no contaminants escape into the
environment.

One billion gallons of industrial lubricants are con-
sumed annually in the united states, of which and
estimated 40 percent is released into the environ-
ment. This is becoming increasingly environmentally
unacceptable and there is a growing need to find
‘green’ substitutes.

Due to continually advancing bearing technology,
igus® is able to supply metal plain and rolling bear-
ing alternatives more in line with environmental con-
siderations for an increasing number of applications.
The amount of oil used in plastics manufacturing is
also very positive in comparison with aluminum and
steel production. Whereas the energy from 16
quarts of oil is necessary to produce 1 quart of alu-
minum, and 1 quart of steel requires 12 quarts of ail,
to produce 1 quart of plastic only needs an average
of 1.9 quarts of oil. The production of plastics only
makes up 4 percent of annual oil requirements glob-
ally.

Lubricant-free and light

The solid lubricants contained within iglide® polymer
plain bearings are not the only ecologically valuable
benefit. The lightweight bearings can also help to
reduce fuel consumption and carbon dioxide output
in vehicles or aircrafts, for example. The reduced

: In contrast to metallic plain and rolling
weight leads to lower masses and subsequently bearings, iglide® plastic plain bearings

lower energy consumption. from igus® require no oil or grease
The high chemical resistance of plastic bearings is
another positive ecological aspect because metals
are often coated to achieve this effect. This takes

place in environmentally unfriendly, high-energy zinc
galvanizing baths.
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A study has found that nearly half of all machine

lubricants used in Germany seep into soil, water or evaporate
into the atmosphere. iglide® bearings require no lubrication,
which would aid in solving this problem.

2
0 —

Aluminum Steel Plastics

The energy required to produce one volume liter of material
(converted to liters of oil). Source: Clausthal University of
Technology

Lifetime calculation online:
www.igus.com

Exciting applications can be viewed online at:
www.igus.com/bearings-applications
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Choosing the perfect iglide®
bearing for your application.

Plastics for longer life

High performance iglide® bearings are a viable, cost-effective alternative to
metal, ball bearings, and bronze. They are fast becoming a standard choice for
design engineers. Engineers are realizing that advanced synthetic compounds pro-
vide more design opportunities than traditional materials. Based on customer
applications and requirements the igus® research and development team is contin-
ually developing new materials to meet these challenges. All iglide® maintenance-
free bearings deliver superior performance, even in severe environments.

Very few basic materials can be modified and adapted, as well as thermoplas-

tics. Thermoplastics can be produced with lubricants, they can be reinforced
mechanically by the addition of technical fibers, or they can be varied by additional filling materials, especially in regard to friction
and wear behavior.
The solid lubricants used in iglide® bearings are, as microscopic particles, embedded in millions of tiny chambers of the mostly
fiber-reinforced material. From these chambers, the plain bearings release tiny amounts of solid lubricants during movement. The
solid lubricants help to lower the coefficient of friction of the iglide® bearing. Since they are embedded in the tiny chambers, they
cannot be pressed out. They are always there as soon as the bearing or the shaft is set in motion. Because iglide bearings are
self-lubricating, an external lubricant is not necessary.

Predictable

Each year, igus® engineers develop more than one hundred new plastic compounds and test maintenance-free plain bearings
in more than 5,000 experiments. Through many years of research and testing, igus has been able to make its bearings predictable.
In recent years igus has compiled an extensive database of the tribological properties of plastics. This database makes it possible
for us to better assess the overwhelming number of applications in advance, to calculate the expected service life, and provide our
customers with confidence during use.

What design engineers need more than ever is predictability, reliability and speed. With the help of igus’ online Expert System,
in just a few minutes engineers can reliably determine which bearing best suits their application and receive a service life analysis
based on empirical test results.

From start to finish, igus® is here for you

igus design technicians are ready to assist you with every step from design to production. Our highly trained experts are avail-
able by phone or e-mail and free on-site demonstrations and evaluations are always encouraged. Please visit our Web site at
www.igus.com for detailed technical information, 3D CAD drawings ready for download and to use our Predictability Expert
Systems.
Send us a request for free test samples, then place your order from over 9,600 standard dimensions or special parts.

and click on the Predictability

Calculator for a direct link to
Talll ®
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Selection According to Industry

iglide® plastic plain bearings are designed to meet a variety of application parameters so they can be used in many different industries and
applications. Use the chart below as a guideline for getting started. To speak with an igus® sales engineer, call 1-888-803-1895

H370 A180 A200 T500 X6 V4

iglide® M250 R J GLW G300 L280 Q

Agriculture . . . . .

Bicycle .

Automation

Automotive . .

Construction

Cylinders/ ' . . .

Pneumatic

Fitness . . . . .

Equipment

Food Mfg . .

Preparation

Home @ @ @ @ ® © o o o

Appliances

Lifting . . . '

Equipment

Marine
Medical o ()

Office . .

Furniture

Packaging o ®

Printing/Copy
Machines

Pumps/Valves o o o

Recreational . . . . .

vehicles
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Selection According to Main Criteria

Standard materials available from stock

iglide® M250 R J GLW G300 L280 Q P H370 A180 A200 T500 X6 Y4

long life
dry running

for high loads

for high
temperatures

low friction/
high speed

yr O ® o o [ [

dirt resistant

chemical
resistant
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Special Bearing Materials - Call for lead time

H2 H4 J200 J3 L250 UW UW500

iglide® A290 A350 A500 D F H H1
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Selection According To Four Main Criteria
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Maximum permissible radial load of iglide® bearings

Load (psi)

5800

o

11600

17400

23210

Temperature (°F)
32 122 212 302 392 482 572

iglide® M250
iglide® R
iglide® J
iglide® GLW
iglide® G300
iglide® L280
iglide® Q
iglide® P
iglide® H370
iglide® A180
iglide® A200
iglide® T500
iglide® X6
iglide® Z
iglide® A290
iglide® A350
iglide® A500
iglide® D
iglide® F
iglide® H
iglide® H1
iglide® H2
iglide® H4
iglide® J200
iglide® J3
iglide® L250
iglide® UW

iglide® UW500

B ate8°F

30

at 248°F

Important temperature limits of iglide® bearings
B = Maximum permissible application temperature, continuous
= Temperature where bearings need to be secured against

radial or axial movement in the housing



Selection According To Four Main Criteria

Coefficient of Friction (u) Shaft Wear (um/km) Shaft
0 01 02 03 04 05 06 5 10 15 20 25

o

iglide® M250 5
iglide® R 1

—

iglide® J 3
iglide® GLW 1
iglide® G300
iglide® L280
iglide® Q

iglide® P

iglide® H370
iglide® A180

W W W N W

—

iglide® A200
iglide® T500
iglide® X6
iglide® Z
iglide® A290
iglide® A350
iglide® A500
iglide® D

N DD NN WOWwW RO ODN

iglide® F

W o N A O W W W AP PO O N
sy

iglide® H
iglide® H1

—r

iglide® H2
iglide® H4
iglide® J200

w o a A W o

iglide® J3
iglide® L250
iglide® UW

o]

W W AN W W

iglide® UW500

Coefficients of friction of iglide® bearings sliding against steel, p = 174 psi, v = 59.06 fpm Wear of iglide® bearings sliding against steel, p = 145 psi
Coefficient of friction of best combination B  Wear of best combination
Average coefficient of all the seven sliding combinations tested Average wear of all the seven sliding combinations tested

Shaft material:

1 = Case hardened 5 = Machining steel
2 = Hard chromed 6 = 303 Stainless
3 = Hard anodized aluminum 7 = 440B Stainless

4 = Free-cutting Steel
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General Properties o Df Di DE Di
Density 114 1.39 1.49 1.36 1.45
g/cm
Color Charcoal Red Yellow Black Dark gray
Max. Imoisture absorption at 73°F / 50% r.h. 14 0.2 0.3 13 0.7
% weight
Max. moisture absorption 76 11 13 5.5 40

% weight

Coefficient of sliding friction,

. . 0.10-0.30 0.08-0.26 0.06-0.18 0.10-0.24 0.08 -0.15
dynamic against steel p

p x v-value, max. (dry)

. 3,400 8,700 9,700 8,600 12,000
psi x fom
Mechanical Properties
'gl‘i’d”'us of elasticity 391,600 290,000 348,000 1,116,500 1,131,000
;‘;ins"e strength at 68°F 16,240 10,150 10,585 34,075 30,450
;’S‘i’mpress"’e strength 7,540 9,860 8,700 10,730 11,310
Max. permissible static surface pressure (68°F) 5901 3335 5075 11.600 11.600
osi " ; ) ;
Shore D-hardness 79 77 74 78 31
Physical and Thermal Properties
Max. long-term application temperature
oF 176 194 194 212 266
Max. short-term application temperature
oF 338 230 248 320 428
Min. application temperature - 40 .58 .58 40 - 40
°F
Thermal conductivity
(W/m x K) 0.24 0.25 0.25 0.24 0.24
Coefficient of thermal expansion (at 23°C)
(K" x 109 10 11 10 17 9
Electrical Properties
Specific volume resistance S 107 > 10" > 10" > 10" > 10"
Qcm
Surface resistance > 10" > 101 > 10" > 10" > 10"

Q
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O g O g O 3 O g O g O g O g O g O 3
D i oODf oOFf ©Di DI ©E ©DE of
D 3 9 3 D 3 D 3 D 4 9 3 D 3 D 3 D 3
1.24 1.40 1.58 1.60 1.46 1.14 1.44 1.53 1.40
Yellow Black Black Gray White White Black Blue Gray Brown
1.3 0.9 <0.2 < 0.1 0.2 1.5 0.1 0.1 0.3
6.5 4.9 0.4 < 0.1 1.3 7.6 0.5 0.5 1.1

0.08-0.23 0.05-0.15 0.06-021 0.07-0.17 0.05-023 010-040 0.09-027 0.09-025 0.06-0.14

6,600 16,000 11,000 21,000 8,750 2,900 37,700 38,350 24,000
507,500 652,500 768,500 1,609,919 333,600 362,500 1,174,500 2,320,600 348,000
18,125 17,400 17,400 19,575 12,760 16,820 24,650 42,060 13,775
8,845 12,905 9,570 11,455 11,312 7,830 14,500 27,557 9,425
8,700 14,500 7,250 10,875 2,900 2,610 21,750 21,755 21,750
77 83 75 82 76 81 85 86 81
194 275 266 392 194 146 482 482 482
356 311 392 464 230 338 599 599 590
-40 - 40 - 40 - 40 - 58 -40 - 148 - 148 - 148
0.24 0.23 0.25 0.5 0.25 0.24 0.6 0.55 0.62
9 5 4 5 11 10 5 1 4
> 10" < 10" > 10" <10° > 10" > 10" <10° <10° > 10"
> 107 <107 > 107 <10° > 10" > 107 <10° <10° > 10"
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o o (@)
Special Materials & & B
< < < (@] L
The following list of materials is available upon ® ® ® ® ®
request Please call your iglide® Sales technician [¢h) [b) [b) [)) [()}
for more information 1-888-803-1895 O O go) © O
General Properties fo) () fe) fe)) ()
Density 1.41 1.28 1.28 1.40 1.25
g/cm
Color White Light Blue Brown Green Black
Max. moisture absorption at 73°F / 50% r.h. 17 0.3 0.3 0.3 18
% weight ' ' ' ' '
Max. moisture absorption 73 0.5 05 11 8.4

% weight

Coefficient of sliding friction,

. . 0.13-040 026-041 026-0.41 0.08-0.26 0.10-0.39
dynamic against steel p

p x v-value, max. (dry)

. 6,500 8,000 8,000 7,700 9,700
psi x fom
Mechanical Properties
';l‘i’d”'us of elasticity 1,276,300 522,100 522,100 290,075 1,682,400
;‘;"S"e strength at 68°F 36,200 20,300 20,300 10,400 37,700
g;mpress'i"e strength 13,100 11,310 n.d. 10,150 14,200
Max. permissible static surface pressure (68°F) 10.100 17.400 17.400 3330 15.200
osi g ; ) ; 0
Shore D-hardness 83 33 33 78 84
Physical and Thermal Properties
Max. long-term application temperature o84 482 482 194 284
°F
Max. short-term application temperature 356 57 572 230 356
°F
Min. application temperature 40 148 - 148 .58 40
°F
Thermal conductivity
(W/m x K) 0.24 0.24 0.24 0.25 0.65
Coefficient of thermal expansion (at 23°C) 7 9 9 11 10
(K" x 109
Electrical Properties
Specific volume resistance S 10" > 10" > 10" > 10" <107
Qcm
Surface resistance ETolk > 10 > 10% > 10" <10°

Q
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P 2 2 » 2 2 b » 8

T 2 T 2 T 2 2 2 Q22

2 2 2 i) 2 2 2 2 2>

1.64 1.53 1.69 1.79 1.72 1.50 1.50 1.52 1.49
Gray Cream Brown Brown Dark Gray Yellow Beige Black Black
< 0.1 0.1 < 0.1 0.1 0.2 0.3 0.7 0.2 0.1

0!8 0.3 0.2 0.2 0.7 1.3 3.9 0.8 0.5

0.07-0.20 0.06-0.20 0.07-030 0.08-025 0.11-0.17 0.06-0.20 0.08-0.19 0.22-0.5 0.20 - 0.36
39,000 22,800 16,500 9,400 8,600 14,000 11,500 8,600 10,000
1,812,900 406,000 1,494,000 1,087,700 406,000 391,600 282,800 1,392,362 2,320,500

25,300 7,900 30,450 17,400 8,412 10,150 9,700 13,000 37,700
11,700 11,300 15,805 7,250 6,230 8,700 6,810 10,150. 18,850
13,053 11,600 15,950 9,400 3,330 6,520 6,520 5,800 20,305

87 77 88 80 70 73 68 78 86

392 392 392 392 194 194 194 194 482

464 464 464 464 248 248 356 230 899

- 40 - 40 - 40 - 40 - 58 -58 - 40 - 58 - 148
0.60 0.24 0.24 0.24 0.24 0.25 0.24 0.60 0.60

4 6 4 (5) 8 13 10 6 4

>10° <107 > 10" < 10 > 108 > 10" > 10" >10° >10°
> 107 < 10" > 10" < 10" > 108 > 10" > 10" >10° >10°




Bearings

YOUR
BEARING
HERE

Well over a billion iglide® plastic plain bearings have already bee
igus®. The majority are standard sizes, but that does not solve e
tion. We also produce special solutions with lifetime calculat
iglide® advantages:

® Maintenance-free ® Low Friction

@ Self-lubricating ® Wear resista



Y.E.S.

Young Engineers Support Program

The Y.E.S. Program is designed to foster the mechanical design
ideas of students and to educate them on the merits and benefits
of plastic components. Through Y.E.S. igus® has reached out to
students, competitions and engineering programs from across the
United States, Canada and Mexico.

A team from Canada used Energy Chain® while
building a walking robot.

For more information,
contact igus® at
1-800-521-2747

or visit
www.igus.com/yesprogram

For this FIRST® Robotics team, DryLin® linear
guides and iglide® plastic bearings were a
lightweight alternative to metal or bronze
bearings and facilitated movement for the
robot’s forklift.

Through the Y.E.S. Program, igus®:

offers free product donations to students, engineers and professors for
use in various design competitions, school projects and engineering
curriculums;

supports the visions of various engineering competitions by donating
products, technical support and other resources;

revitalizes students’ interest in engineering; and

aids in making the unique design ideas of students and engineers a
reality.

Y.E.S. Facts

v
v

The Y.E.S. Program is open to students of all ages and grade levels, as
well as teams and engineers competing in robotic competitions.

The Y.E.S. Program sponsors competitions such as FIRST, BEST, Botball
and the SAE Collegiate Design Series.

The Y.E.S. Program offers lecture engagements presented by bearings
and cable carrier experts at schools and universities across the United
States, Canada and Mexico.

Students have the opportunity to see their accomplishments featured
on the Y.E.S. website by submitting information about the unique
application, how they used igus® products and pictures.

A PhD student from the Worcester Polytechnic Institute used
DryLin® linear bearings and iglide® plastic bearings to facilitate
motion on this MRI-guided robot, which will revolutionize the way
prostate cancer is detected and treated.



manus I

The North American Plastic Bearing Design Contest L

Igus® brought together a panel of experts in science and engineering to uncover and honor the top engineering
designs using plastic bearings in new and ingenious ways. The winning applications were chosen from
more than 60 entries based on creativity, technical advancement and economic impact. See more applications
online at www.igus.com/manus

Six Flags Theme Parks
Rollercoaster

The world’s only 4th dimensional rollercoaster needed
a lubrication-free, maintenance-free bearing due to
tight space restrictions. High loads were also a factor,
as well as high flexibility to provide the high level of
vibration dampening essential for optimal performance.
Iglide® Z not only met these requirements, but
significantly reduced costs by more than 50 percent
and virtually eliminated maintenance.

Harriston Industries
Agricultural Machinery

Iglide® J replaced bronze bearings on the company’s
potato planter, which continually experienced high wear
and premature failure due to very abrasive conditions.
High salt content in the air was also causing corrosion
and seizure. Iglide® J eliminated corrosion and increased
lifespan by 500-600 percent at a cost 70-80 percent
lower.

Nova Biomedical
Medical Device

The company chose to use DrylLin® R bearings on its
two-axis tray and both DryLin® R and DryLin® N linear
slides on its three-axis probe. Repetitive motion,
saltwater contamination, high temperatures and the
crucial need for accurate positioning prompted Nova
to try DryLin®. The bearings also needed to be
lubrication-free to prevent contamination. DryLin’s low-
cost and ease-of-use were the determining factors.
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iglide® Plain Bearings

High dimensional accuracy
High compressive strength
Good heat dissipation

Low heat relaxation
Maintenance-free

High dirt resistance

Plain Bearings

Corrosion resistance

High vibration dampening

Very low tendency to creep

N O

< I~

N~ N

an

N ® Plain Bearings Last a Long Time at Low Cost

0 <

1 1
8 5 igus® develops materials that are well-suited to the different requirements of
00 < maintenance-free plain bearings:
1 1

-
1. Plain bearings must be able to handle high loads over an extended period of time.

8 2. Maintenance-free plain bearings should have low coefficients of friction.

o 3. Plain bearings should have low wear rates to increase life span.

s

[0 Both in material development as well as in the construction of bearings, former

[0) disadvantages of plastics are greatly reduced. Thus, iglide® plain bearings are thin Every designer’s dream: A plain

= walled and some materials have especially high thermal conductivity. Both features bearing made of high-performance
function to rapidly dissipate heat and thus directly increase the load capacity of the plastics that’s lifetime is predicted by
bearing. real world testing.

//www.igus.com/iglide-quickspec

The Traditional Solution is:
The traditional

Hard shells with soft coating. Each lubricated bearing works according to solution, bearing
this principle, and likewise a number of maintenance-free bearings, that shells made of
are equipped with special slide layers. However, this soft slide layer is not layers with
gtrong enough. For high loads, compression across edges or oscillations, lubricants and/or
it becomes removed. coating.

£

(o]

Q

S

O E iglide® Plain Bearings Function Differently

;‘ o

; g One component of the iglide® materials acts for each function of the

P bearing:

E g.’ o g iglide® plain bearings:

S =B Exactly the right bearin

6_ ® £ ® The base plastics are responsible for the resistance to wear '. i y ? : 9

= 8 0 ® Fibers and filling materials reinforce the bearing so that high forces or every application

< o [0 or edge loads are possible 1

-l'd-; b C% ® Solid lubricants, lubricate the bearing independently and prevent friction ) I

E L7 of the system

‘® O

o © .2
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iglide® Plain Bearings

Base Plastics and Technical Fibers

The radial pressure, with which the bearings are loaded, is received by the plastic base material. In the contact area, this material
provides shaft support. The plastic base material ensures the lubricants do not receive a surface pressure that is too high. The base
material is also reinforced by technical fibers or filling materials. These additional materials stabilize the bearing especially for cases

of continuous stress.

Base plastics with fibers and solid lubricants,
magnified 200 times, dyed

Base plastics without reinforcing materials with
solid lubricants, magnified 200 times, dyed.

The Start-up Phase

During the initial start-up phase, the shaft and the iglide® plain
bearing become mated to one another. During this phase, the
surfaces of both the shaft and the bearing are fitted to each other.
The specific loading of the system drops since the contact surfaces
of the shaft and bearing expand during the start-up. At the same
time, the rate of wear decreases and approaches a linear curve. In
this phase, the coefficients of friction continue to change, until finally
assuming a value that is for the most part constant.

Wear

www.igus.com/iglide-pdfs

Time

During the start-up phase, the rate of wear drops
greatly.

PDF

Compressive Strength

The load of a plain bearing is expressed by the surface pressure (psi).
For this purpose, the radial load is determined on the projected
surface of the bearing.

Radial bearing:
p=F/(d1 xb1)

For thrust bearings, the load is produced accordingly.

Axial bearing:
p=F/(d2°-d1®) xn/4

in this process:

F load in Ibs

d1 bearing inner diameter in inches

b1  bearing length in inches

d2 Outer diameter of the bearing in inches

Permissible Average Surface Pressure

A comparative value of the iglide® material is the permissible average static surface pressure (p) at 68°F. The values of the individual
iglide® plain bearings differ greatly on this point. The value (p) indicates the limit of the load of a plain bearing. The plain bearing can
carry this load permanently without damage. The given value applies to static operation, only very slow speeds up to 1.97 fpm are
tolerated under this load. Higher loads than those indicated are possible if the duration of the load is short. For a few minutes, the
load can be more than doubled, depending on the material. Please call us if you have questions.

iglide ® G300
iglide © J
iglide® M250
iglide® L280
iglide ® T500
iglide ® A180
iglide ® A200
iglide ® A290
iglide © A500
iglide ® F
iglide ® H
iglide ® H1
iglide © H4
iglide ® H370
iglide ® P
iglide ® Q
iglide ® R
iglide ® UW
iglide © Z
iglide ® J3
iglide ® J260
iglide ® K
iglide ®X6
iglide ® D
iglide ® GIW
iglide ® H2
iglide ® J200
iglide ®UW500

| | ! | | | | |
0 2900 5800 8700 11600 14500 17400 20300

Permissible average static surface pressure at 68°F
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Plain Bearings

RoHS info: www.igus.com/RoHS
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iglide® Plain Bearings

Pressure and

14500

23 Temperature 3 11600

E The graph to the right shows the ‘ts“g 8700 —

8 permissible static surface pressure % \\ ~_

(01] (p) of the iglide® plain bearing versus g 5800

c the temperature. g 2500 \g

) When using the plain bearing, the g —

o bearing temperature can be higher 3 0
than the ambient temperature, due 68 140 212 284
to friction. Take advantage of the Temperature (°F)
opportunity presented by the iglide®L280 wmm iglide®G300 iglide®J iglide®z == iglide®P
predictability of the iglide® plain Testing of the == iglide®M250 mm iglide®T500 = iglide®Q = iglide®F  wm iglide®A200
bearing to record these effects in  compressive strength == iglide®H370 == iglide®A290 == iglide®H
advance, or determine the effective  of iglide® plain . . - . .

. . Compression resistance of iglide® plain bearings as a result

temperatures in the test. bearings

of temperature

Pressure and Speed

-
o
o

1-401-438-7270

With decreasing radial load on the plain bearing, the permissible surface
speed increases. The product of the load (p) and the speed (v) can be
understood as a measurement for the frictional heat of the bearing
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This relationship is shown by the p x v-graph that is the first in the E —
respective chapter for each iglide® material. Ei 1
&
(]
Pressure and Wear 201
36.25 108.75 290 725
The load of the plain bearing has an effect on the wear of the bearing. Load (psi)
The following graphs show the wear behavior of the iglide® bearing = iglide®A200  mmm iglide® M250 iglide® J
e —iolide®
materials. It is easily recognized that for each load, there is an optimal iglide® A290 iglide®D
8 plain bearing available. 100
o
I Pressure and Coefficient of Friction 10 —
L £
=) With increasing load, the coefficient of friction of the plain bearing E 1 | —
?- typically decreases. In this context, shaft materials and surfaces are ?
[0) ianif 8
o also significant. =
= 36.25 108.75 290 725
g » Coefficients of Friction, Page 1.17 Load (psi)
£ — iglide®T500  wmemm iglide®H iglide®z
o 100 = iglide®H2 s iglide®H370 s iglide®F
e (&)
o (2 100
(&) s
g 9) 10 1 = 10
2c i '=e——x A —
; ($) ; T E 1
s - =X 8 2 =
S 0 S R g
<l g’ o 725 2175 4350 6525 7250 3 0.4
N = Load (psi) 36.25 108.75 290 725
_8' @u% ': — iglide® G300  mmm iglide®Q iglide®Z Load (psi)
E o 0O iglide®J iglide® L280 — iglide®P - iglide®Q
.. @© 3 = iglide®G300 iglide®L280
5 (2] 175) Wear of iglide® plain bearings under medium and high
cC loads Wear of iglide® plain bearings under low loads
o ®.Q
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iglide® Plain Bearings

Surface Speed

Rotations: Oscillating movements:
For plain bearings, the revolution speeds V= fPmxdlx3.14 _ fpm v= 2ab x 3.14d _¢, o
always matter. The absolute rotational speed 12 360 12 ()}
is not decisive, instead it’s the relative speed in the process: E
between the shaft and the bearing. a = angle of motion either side of the mean position in degrees ©
The surface speed is expressed in feet per d1 = Shaft diameter in inches, if mm convert to inches prior to calculation 3
minute (fpm) and calculated from the @ = Frequency in cycle per minute ) ) ) -
rotational speed with the adjacent formula. d = inner diameter in inches, if mm convert to inches prior to calculation 'S
Continuous Short Term o

Permissible Surface Speeds Material Rotating | Oscillating | Linear | Rotating | Oscillating | Linear
. , ' o iglide® G300 196 138 787 393 275 1043
iglide® plain bearings were prlmar|ly developgd iglide® 280 196 138 787 492 354 1181
for low to average running speeds in — n 0 [(/p)
continuous operation. iglide®T500 295 216 984 689 492 1969 e T
The table shows the permissible surface  19lide®M250 157 118 492 393 275 984 -8_ (@) 8
speed of iglide® plain bearings for rotating, iglide®J 295 216 1574 590 413 1969 d, q', ~
oscillating, and linear movements. iglide®Q 196 137 984 393 275 1181 S ) g
These surface speeds are limit values jgjiqee 370 236 157 787 295 216 984 220
e e loading ofthe . jee 196 137 590 295 216 787 IS c9

g. In practice, these limit values are o o
rarely reached due to an inverse relationship ~ 911de®Z 295 216 984 689 492 1181 8 o=
between load and speed. Each increase of  iglide®P 196 137 590 393 275 787 » 0 3
the pressure load leads unavoidably to a  iglide®F 157 118 590 295 216 984 (357 g) §
reduction of the allowable surface speeds iglide® A200 157 118 393 205 216 590 - ; o
and vice versa. _ iglide®R 157 118 689 236 197 984 § L
The limit of the speed is measured by the o c
bearing temperature. This is also the reason iglide®H2 1y M ez Lo ek 20 2 ; CI_)
why different running speeds can occur for  191ide®D 295 216 1574 590 413 1969 LT
the different movement types. For linear  iglide® GLW 167 118 492 196 137 590 o<o
movements, more heat can be dissipated  iglide® X6 205 216 1062 689 492 1969 oo
via the shaft, since the bearing uses a longer iglide® A180 157 118 689 236 197 984

surface area on the shaft. L . L
Surface speeds of the iglide® plain bearing in fpm

30 fpm 60 fpm

iglide® G300 I o024 o33 [
iglide® J 0.19 0.2

Considerations about the permissible surface speeds should also iglide® M250 _ 0.42 055
0,26

Surface Speed and Wear

include the wear resistance of the plain bearing. High running iglide® L280 0.28
speeds automatically bring correspondingly high wear rates with iglide® T500 _ 0.37 0.41
them. iglide® A180 0.23 0.32
.. L. iglide® A200 0.55
Surface Speed and Coefficient of Friction iglide® A290
iglide® A500 0.41
The coefficient of friction of plain bearings is a result of the sur-  iglide® F 0.41

face speed in practice. High surface speeds have a higher coef- iglide® H
ficient of friction, than low surface speeds. The graph to the right iglide® H1

shows this relationship in the example of a Cold Rolled Steel shaft  iglide® H2 0.49
with a load of 102 psi with 30 and 59 fom. iglide® H4
iglide® H370

Experiments on wear and iglide® P
coefficient of friction using the  iglide® Q
example of an igubal® pillow iglide® R

block bearing iglide® UW
iglide® Z 0.17 0.18
iglide® J3 0.15 0.16
Determining the maximum iglide® X6 0.23 o2 [N
iglide® D 0.23 0.45

surface speeds of an igubal rod

iglide® GLW _ _
end bearing at high rotational :gl:de® 1200 01;’25 0.4 o
speeds iglide® UW500 0.28 037 _-

Coefficients of friction of iglide® materials for different surface
speeds
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iglide® Plain Bearings

P x V-value
(72
g’ For plain bearings, the product is given a new value depending on the specific load (p) and the surface speed (v).
=
8 The p x v value can be considered a measure of the frictional heat and can be used as an analytical tool to answer questions concerning
(a1] the proper application of a plain bearing. For this purpose, the actual p x v value is a function of the shaft material of the ambient
£ temperature and the operating time.
) _ [ (K1xxx2k x 2T (K2 x 1t x As x 2T) -
o Material Thermal Conductivity (W/m x k) pxv = ( uxs + puxblx2 x10
Steel 46 Where:
Aluminum 204
Gray cast iron | 58 K1, K2 = constant for heat dissipation (K1 = 0.5, K2 = 0.042)
o 303 Stainless | 16 S = bearing wall thickness in mm
N : b1 = bearing length in mm
c'll Ceramics L U = coefficient of friction
1 Plastics 0.24 As = thermal conductivity of the shaft
8 . Ak = thermal conductivity of the bearing
< Table 1.2: Heat conductivity values of shaft or or = (T, -T,)
. . = Valu
- housing materials Ty = ambient temperature
g Ta = Maximum application temperature
1
-—

Correction Factor

The tolerated p x v value can be increased in intermittent
operation if the bearing temperature never reaches the 6
maximum limit because of the short operating time. Tests 5
4
3

Telephone 1-800-521-2747

have shown that this is true for operating times below 10
minutes. An important qualifier here is the ratio of the operating
time and pause intervals. It is known that long pauses make
a greater contribution to re-cooling. The different curves of
graph 1.9 represent different ratios (3x means that the pause
lasts three times longer than the operating time).

\
]
N—=—

Correction Factor
N
Il

0 1 2 3 4 5 6 7 8 9
Operating Time (min.)
M 4 times M 3 times [ 2 times M 1 time

Correction factor for p x v-value

Lubrication

Although iglide® plain bearings are designed to run dry, they are quite compatible with customary oils and greases. A single lubrication
during the installation improves the start-up behavior and the coefficient of friction, thus reducing the frictional heat. Due to this effect,
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g the permissible loads for plain bearings can be increased by lubrication. Numerous results from lubricated applications are available
O from experiments. Please contact us if necessary.

(2] The table below shows the correction factors for p x v value using lubrication.

>

R

§ Lubrication Correction factor

= pAY Dry run 1

~ During installation 1.3

Continuous, grease | 2
Continuous, water 4

sales@igus.com

QuickSpec: http

Continuous, oil 5

Correction of the tolerated p x v-value by
lubrication

Internet: http
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Testing the properties of plastic bearings
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iglide® Plain Bearings

Temperature
Plain bearings made of high-performance plastics are usually underestimated ~ iglide G300 [
at higher temperatures. Who would believe that bearings made of plastic could ;g::gz ;\J/|25o .
be used up to over 572°F? Data is often found in the literature about the  igjige Logo
continuous use temperature. The continuous use temperature is the highest  iglide T500 ]
temperature, which the plastic can withstand for a period of time without a Tg:fge 2;38 —
reduction in the tensile strength of the material above or below a prespecified :gl:dz A290 ]
value. Please note, these standardized test results have limited application,  igide A500 [ ]
since bearings are almost always under load. iglide F ||
The material wear limits, based on application temperature are made informative. 79:!38 E1 =
iglide
iglide H2 [ |

. . iglide H4 [ |

Application Temperatures iide H370 —
- _— ) ) iglide P
The minimum application temperature is the temperature below which the ;gl:sz =
material is so rigid and hard that it becomes too brittle for standard applications.  igide R [ ]
The maximum continuous application temperature is the temperature which  iglide UW
the material can endure without the properties changing considerably. ‘19::22?3
The maximum, short-term application temperature is the temperature above gnde X6
which the material becomes so soft, that it can only withstand small external  igiide D |
loads. “Short-term” is defined as a time period of a few minutes. If the plain  iglide GLW ||
) . . . . iglide J200

bearings are moved axially or axial forces occur, there is more opportunity for igide UWS00

the bearing to lose pressfit. In these cases, axial securing of the bearing is
necessary in addition to being pressfit.

The tables below show the maximum ambient temperatures to which the plain
bearings can be exposed for a short-term. If these temperatures are realized,
the bearings may not be additionally loaded.
In fact, a relaxation of the bearings can occur
at these temperatures, even without an
additional load. Thus it is necessary to ensure
that the bearing cannot slide out of the bore.
This is achieved by changing the bore
construction or additionally securing the
bearing.

—°F 148 58 *32

Comparison of the continuous and short-
term upper application temperatures

iglide® T500 plain

bearing

in hard

friction setting at
high temperatures

in foundries

Material Lower application Material Securing mechanism Material
Temperature (°F) provided starting at (°F)

iglide® G300 - 40 iglide® G300 212 iglide® G300
iglide®L.280 - 40 iglide®.280 140 iglide®L.280
iglide®T500 - 148 iglide® T500 275 iglide® T500
iglide®M250 - 40 iglide® M250 140 iglide®M250
iglide®J - 58 iglide®J 140 iglide®J
iglide®Q - 40 iglide®Q 122 iglide®Q
iglide®H370 -40 iglide®H370 212 iglide®H370
iglide®H - 40 iglide®H 248 iglide®H
iglide®Z - 148 iglide®Z 203 iglide®Z
iglide®P - 40 iglide® P 194 iglide®P
iglide®F - 40 iglide® F 221 iglide®F
iglide® A200 - 40 iglide® A200 122 iglide® A200
iglide®R - 58 iglide®R 122 iglide®R
iglide®H2 - 40 iglide® H2 230 iglide®H2
iglide®D - 568 iglide®D 122 iglide®D
iglide® GLW - 40 iglide® GLW 176 iglide® GLW

Lower application temperature of
the iglide® materials

Additional securing temperature

Temperature and Load

The compressive strength of plain bearings decreases as temperature
increases. During this process, the materials react very differently from
another, iglide® T500, for example, still accepts loads of 10,150 psi even
at temperatures of 392°F.

requirement of the iglide® plain bearing

Maximum ambient temperature, short-
term, without loading

-

Plain Bearings

122 212 302 392 482 572 +°F

www.igus.com/RoHS
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Maximum, short-term
ambient temperature (°F)
428
356
599
338
248
311
464
464
590
392
356
338
230
464
230
320

Material tests are
possible up to 482°F
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iglide® Plain Bearings

Low Load High Load
Ll e
w Coefficient of Thermal Expansion e 500 R occ I
)] igide° M250 [ o4 o. 10l
E The thermal expansion of plastics is approximately 10 to 20 iglide® L280 0.24 0.08
© times higher when compared to metals. In addition to this, it iglide® T500 I 028
an also acts non-linearly in plastics. The coefficient of thermal !gl!de: A180 0.23
. e e L P iglide® A200 0.40
c expansion of the iglide® plain bearing is a significant reason iglide® A290 0.38
E for the required play in the bearing. At the given application iglide® A500 0.38
o temperature, seizing of the bearing to the shaft does not occur iglide® F 0.36
at high temperatures. The coefficient of thermal expansion of iglide® H
iglide® plain bearings were examined for significant temperature iglide® H1
ranges and the results are given in the individual materials 'igl'ide® H2
tables, at the start of each chapter. !gI!deZ H4
~ O !gl!de H370
<+ ~ iglide® P
N~ QN iglide® Q
(\Il IT iglide® R
- 00 iglide® UW 0.33
A ™ iglide® Z
L? <|r iglide® J3 0.10
82 o
iglide .
q? <|r iglide® GLW 0.22
- iglide® J200 0.16
) iglide® UW500 0.28
c Frictional values of iglide® materials
_8 under different loads
Q
§ Coefficient of Friction 040

iglide® plain bearings are self-lubricating by the 0.30
addition of solid lubricants. The solid lubricants
lower the coefficient of friction of the plain bearings
and thus increase the wear resistance. The
coefficient of friction measurement

0.20

FR=UXF 0.10

Coefficient of friction

Depending on whether an application is starting
from a stopped position or the movement is in
progress and needs to be maintained. A choice is
made between static friction coefficient and the
dynamic friction coefficient.

0.00

Coefficients of friction of the iglide® plain bearings for the
recommended surface roughness and low load, p = 108.75 psi

Coefficients of Friction and Surfaces

At study here is the relationship between coefficients of friction and surface roughness of shaft
materials. It is clearly shown that the amount of friction is composed of different factors. If the
shaft is too rough, abrasion levels play an important role. Small areas of unevenness that can
interlock with each other must be worn off the surface.
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When the surfaces are too smooth, however, higher adhesion results, i.e. the surfaces adhere
to each other. Higher forces are necessary to overcome the adhesion, which results from an
increased coefficient of friction. Stick-slip can be the result of a large difference between static
and dynamic friction and of a higher adhesive tendency of mating surfaces. Stick-slip also
occurs due to intermittent running behavior and can result in loud squeaking. Stick-slip thus
represents a cause for malfunction of plain bearings. Over and over again, it is observed that
these noises do not occur or can be eliminated with rough shafts. Thus for applications that
have a great potential for stick-slip - slow movements, large resonance of the housings -
attention must be paid to the optimal roughness of the shafts.
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iglide® Plain Bearings

100
Wear Resistance
) , , 10 €N
Due to the fact that the wear of machine parts is a function _ ——— g’
of so many different influences, it is difficult to make general § —] e =
statements about the wear behavior. Therefore, in numerous E 1 % 8
experiments, the wear is of primary importance as a E = Mm
measurement parameter. In testing, it has become clear what go 1 o c
variances are possible between different material pairings. .36.25 108.75 290 795 «©
For given loads and surface speeds, the wear resistance can Load (psi) o
easily vary by a factor of 10 between materials pairings that o o o
e iglide®A200 e iglide® M250 iglide®J
run well together.
= jglide® A290 = iglide® D
» Shaft materials, Page 1.11 Wear of iglide® plain bearings for small loads, shaft: Cold
Rolled Steel, v=19.7 fpm o9
= g I
100 -8_ o_L
Wear and Load —— b o <
P T3 E
Different loads greatly influence the bearing wear. Among a Ko o
the iglide® plain bearings, certain materials are specialized IS ")
for low loads. While others are better suited for high or T 10 == = - £ € S
extremely high loads. With a hardened, ground shaft, iglide® g e 8 8 9’
J can be characterized as the most wear-resistant bearing 3 & n =
material for low loads. iglide® Q, on the other hand, is 3 5 3 ;
specialized for extreme loads. 5 1 2 9 3
725 2175 4350 6525 7250 ; E3re)
Load (psi) 2 3E
— iglide® G300 s iglide®Q iglide®Z 3 = U_)
iglide®J iglide®L280 L Q T
Q<< o
Wear of iglide® plain bearings for medium and high loads, o oo

shaft: Cold Rolled Steel, v=19.7 fpm

Wear and Temperature Material | Wear Limit (°F)  Material Wear Limit (°F)
iglide® G300 248 iglide®Z 392

Within wide temperature ranges, the wear resistance of the iglide®.280 248 iglide®P 212

iglide® plain bearings shows little change. In the maximum ~'91de"T800 410 iglide®F 266

temperature range, however, the temperature increases and iglide® X6 410 iglide® A180 158

the wear of the plain bearing increases exponentially. iglide®M250 176 iglide® A200 176

The table on the following page compares the “wear limits”. iglide®J 128 iglide®R 248

One particular exception is represented by iglide® T500. The ~ '91de°Q 176 iglide®H2 248

wear resistance of iglide® T500 increases greatly as  91de”H370 302 iglide®D 128

temperature increases and reaches the optimum wear ~ 919€°H 248 iglide® GLW 212

resistance at a temperature of 320°F . Then resistance  Wear limits of iglide® plain bearings
decreases again, gradually.

Wear During Abrasive Dirt Accumulation

Special wear problems frequently occur if abrasive dirt particles get into the bearing. iglide® plain
bearings can clearly improve the operating time of machines and systems in these situations. The
high wear resistance of the materials and the self-lubrication process provide for the highest
service lifetime. Because no oil or grease is on the bearing, dirt particles can not penetrate as
easily into the bearing. The largest portion simply falls away from the bearing thus limiting potential
damage. If however, a hard particle penetrates into the bearing area, then an iglide® plain bearing
can absorb this particle. The foreign body becomes embedded in the wall of the bearing. Up to
a certain point, operation can be maintained at optimal levels even when there is extreme dirt
accumulation.

However, it’s not just hard particles that can damage bearings and shafts. Soft dirt particles such
as, for example, textile or paper fibers, are frequently the cause for increased wear. In this instance, High wear resistance: plain
the dry running capability and the dust resistance of the iglide® plain bearings go into action. In bearing in contact with sand
the past, they were able to help save costs in numerous applications.
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iglide® Plain Bearings

Wear and Surfaces

Shaft surfaces are important for the wear of bearing systems. Similar to the considerations for coefficients of friction, a shaft can be
too rough in regard to the bearing wear, but it can also be too smooth. A shaft that is too rough acts like a file and during movement
separates small particles from the bearing surface. For shafts that are too smooth, however, higher wear can also occur. An extreme
increase in friction results due to adhesion. The forces that act on the surfaces of the sliding partner can be so large that regular
material blow-outs occur.

It is significant to note that wear by erosion is non-linear. Moreover, it is subject to chance and can not be accurately predicted in
advance.

Plain Bearings

Shaft Materials

The shaft is, next to the plain bearing itself, the most
important parameter in a bearing system. It is in direct
contact with the bearing, and like the bearing, it is affect-
ed by relative motion. Fundamentally, the shaft is also
worn, however, modern bearing systems are designed
so that the wear of the shafts is so small that it can not
be detected with traditional methods of measurement
technology.

Erosion damage due to shafts
that are too smooth

1-401-438-7270

Shafts can be distinguished and classified according to
their hardness and according to the surface roughness.
The effect of the surface is described on the preceding
pages:

Wear experiments with aluminum
shafts

» Coefficients of friction, Page 1.8
» Wear resistance, Page 1.9
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E R T O S L R ‘%00 ‘1230 Msso O9° ‘Haro Op° OW°
8 Wear with shéft Cold Rolled Steel, Wear with shaft HR Carbon Steel,
g » IOh= :tofg'?shp_yév - oetem p = 108.75 psi, v = 98 fpm,
O > shaft finish = & rms shaft finish = 8 rms
-
g S a
=5 S
3 o E s 3.00
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Eo00C Wear with shaft 303 Stainless Steel, Wear with hard-chromed shaft,
p =108.75 psi, v =98 fpm, p =108.75 psi, v = 98 fpm,

shaft finish = 8 rms shaft finish = 8 rms
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iglide® Plain Bearings

Shaft Materials (Continued)

The hardness of the shaft also plays an important role. When the shafts are less hard, the shaft is smoothed during the break-in
phase. Abrasive points are worn off and the surface is rebuilt. For some materials, this effect has positive influences, and the wear
resistance of the plastic bearing increases.

In the following graphs, the most common shaft materials are listed and the iglide® materials that are best suited are compared. For
easier understanding, the scaling of the wear axis is the same in all graphs.

Especially impressive is the small wear results of the systems with hard-chromed shafts. This very hard, but also smooth shaft acts
beneficially on the wear behavior in many bearing pairs. The wear of many iglide® plain bearings is lower on this shaft than on any
other shafting partner tested. However, it should be pointed out that because of the typically small surface roughness, the danger of
stick-slip on hard-chromed shafts is especially high.

Such an overwhelmingly positive influence is not as readily available in the other shaft materials.

For example, with shafts made of 303 Stainless with low loads, good to very good values can be obtained with the right bearing
material. However, it must also be stated that no other shaft material produces a larger variance in wear among the bearing materi-
als. For materials such as 303 Stainless Steel, therefore, the selection of suitable bearing materials is especially important.

Other soft shaft materials, obtain a slightly different view with different bearing materials. With machining steel, the wear values of the
seven best iglide® bearing materials are in a narrow range between 0.6 and 1.8. For many other shafts, the influence of the shaft
materials is much larger, resulting in a difference, up to 10 times, between the best and the worst of the bearings tested.

If the shaft that you have chosen for your application is missing in this overview, please call us. The test results give only a sample
of the existing data. All of the results given were obtained under the same loads and speeds:

All of the results shown were made with the loads p = 108.75 psi and v = 98 fom. You can call us for the data for other p x v
combinations.

4 4
3.20
3 3
2 2 170 180
1.50
£ 1.10 €
2 =
= 0 T T = 0 - T T T T
iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide®
L280 M250 J z P A200 F G300 L280 M250 J Q H370 A200
Wear with a §|lver steel shaft, o Wear with a machining steel shaft,
p=108.75 psi, v=98 fpm, shaft finish = 8 rms p=108.75 psi, v = 98 fpm, shaft finish = 8 rms
4 4
3 2.80 3 2.80
210
, | 2.00 0 200
—_ 1.50 —_ 1.40
€ 1.30 €
< 1 < 1
£ 1 0.80 E
2 0.60 2
§ 0.30 § 010 0.30
= 0 - T T T T = 0 T T T T T
iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide® iglide®
G300 L280 M250 J H370 H A200 L280 M250 J Q z F A200

Wear with an aluminum shaft,
p=108.75 psi, v=98 fpm, shaft finish = 8 rms

Wear with shaft X90,
p = 108.75 psi, v = 98 fpm, shaft finish = 8 rms
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iglide® Plain Bearings

Chemical Resistance Material Diluted Diluted Alcohol Solvents
Acids Lyes
% iglide® plain bearings can come into contact with many iglide® G300 = + 0 0
£ chemicals during their use. This contact can lead to changes iglide®L.280 - + 0 0
E of the structural properties. The behavior of plastics toward iglide® T500 o o o o
8 a certain chemical is dependent on the temperature, ’Fhe iglide® M250 ) 0 0 0
c length of exposure, and the type and amount of the mechanical e - = =
'S loading. If iglide® plain bearings are resistant against a Qe +
o chemical, they can be used in these media. Sometimes, the iglide®Q 0 0 0 0
surrounding media can even take on the role of a lubricant. iglide®H370 + + + +
iglide®H + + + +
With the most resistant iglide® material, the iglide® T500, the iglide®Z + Y o n
medium can even be hydrochloric acid. All iglide® plain iglide®P 0 0 o o
o bearings can be used in greatly diluted acids and diluted lyes.
N~ Differences can result at higher concentrations or higher iglide® F 0 0 0 0
N, temperatures. iglide® A200 - 0 0 0
© iglide® R - + 0 0
gr) For all iglide® plain bearings, their resistance against traditional iglide®H2 4 + 4 4
Y lubricants applies in the same way. Therefore plain bearings iglide® D°D 0 . 0 0
5 may also be used lubricated. However, in dirty environments, o
< a traditional lubricant can decrease the wear resistance when Igde CLi ) + 0 &
‘l_ compared to running dry. Chemical resistance

+ resistant; o conditionally resistant; = not resistant

The following overview should quickly assist you:

If it is not completely clear in a design application which of
the different chemicals can occur or in which concentration,
plain bearings made out of iglide® T500 should be used. They
have the best resistance and are only attacked by a few
concentrated acids. You'll find a detailed list of chemical
resistances in the rear of the catalog

Telephone 1-800-521-2747

» Chemical resistance, Page 1.16

Rotational testing stand for underwater
and/or chemicals

Use in the Food Industry

For the special requirements made of machines and systems for
producing food and pharmaceuticals, the iglide® product line
offers two specially developed bearing materials. iglide® A180,
A200, A350 and A500 are all FDA compliant materials.
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For all other iglide® plain bearings, direct contact with food should
be avoided.
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iglide® Plain Bearings

High-Energy Radiation Material Radiation resistance
A comparison of the resistance to radioactive radiation is shown in the adjacent iglide®T500, Z 1x10° Gy %
graph. By a wide margin, iglide® T500 and iglide® Z are the most resistant iglide® X6 2 x 10° Gy =
material. iglide® A200, 1 x 10* Gy §
iglide®M250 1 x 10* Gy m
iglide®P 5x 10° Gy £
iglide® G300, A180 3 x 10* Gy g
iglide®R, J, L280, 3 x 10* Gy
iglide®F, Q, D 3 x 10* Gy
iglide®H, H2, H370 2 x 102 Gy

Comparison of the radiation resistance of (7))
- ; . »n 0
iglide® plain bearings = g I
© o [o)
: QN o
UV Resistance Material Points UV resistance o 9 E
225
Plainl bearings can pe expolsed tp constant weathering vlvhefn they are used iglide® G300 o o D o
outside. The UV resistance is an important measure and indicates whether a iolide® 280 ~ E (2]
material is attacked by UV radiation. The effects can extend from slight changes fg I © A g ) g-,
in color to brittleness of the material. A comparison of the materials to each iglide® T500 el sl o O °Z
other is shown in the following table. The results show that iglide® plain bearings iglide®T500 +++++ w0 s
. . e . e 5 33
are suitable for outside use. Only for a few iglide® materials are any changes iglide® X6 +H+++ oD =
expected. iglide® M250 - IS 3 5
iglide®J 4+ s 3 ‘€
iglide®Q o z 2 "
iglide® H370 ot LT
N Q<o
iglide®H ++ a oo
iglide®Z +++++
iglide®P +++++
iglide®F +++++
iglide®A180 +++
iglide® A200 ++++
iglide®R +++++
iglide®H2 +
iglide®D +++++

UV resistance of iglide® plain bearings

Vacuum

iglide® plain bearings can be used in a vacuum to a limited extent. Only a
small amount of outgassing takes place. In most iglide® plain bearings, the
outgassing does not change the material properties.

Electrical Properties Material Surface resistance (Q)
iglide®F 1.5 x 10!

In the product line of the maintenance-free, self-lubricating iglide® plain bearings, iglide®H 8.8 x 10"

th both insulati Il lectricall ducti terials. Th t

. ere are bo |n§u ating as vye as el elc I’IC&.l y conl up ive ma gr!a s. The mgs iglide® H370 2.8 x10°

important electrical properties are given in detail in the individual material
iali ® 2

descriptions. The adjacent table compares the most important electrical iglide® T500 6.9x 10

properties of iglide® plain bearings. Electrical properties of conductive iglide® plain
bearings

The iglide® plain bearings not mentioned here are electrically insulating. Please
observe that for some materials the properties can be changed by the material’s
absorption of moisture. In experiments, it should be tested whether the desired
properties are also stable when the conditions are changing.
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iglide® Plain Bearings
Tolerance

Tolerances and Measurement System

The installation dimensions and tolerances of the iglide® plain bearings are a function of the material and wall thicknesses. For each
material, the moisture absorption and the thermal expansion are imperative. Plain bearings with low moisture absorption can be
obstructed when there is a minimal amount of tolerance. For wall thickness, the rule is: The thicker the bearings are, the larger the
tolerances must be.

Thus, different tolerance classes exist for iglide®plain bearings:

Within these tolerances, iglide® plain bearings can operate in the permissible temperature range and in humidity conditions up to 70%
according to the installation recommendations. Should higher air moisture levels be present, or the bearing is operated under water,
our application advice is available to help you use your bearings correctly.

Plain Bearings

gl Dimensions in Microns (1000ths of a mm)

(':] C':l Dimensions | mm 1/=3 >3/=6 >6/=10 >10/=18 >18/=30 >30/=50 >50/=80
- o H7 mm 0 +10 | +0 412 | 40 +15 | +0 418 | 40 +21 | 40 425 40 430
t?l) %') E 10 mm +14  +54 +20 +68 +25 +83 +32  +102 +40 +124 +50  +150 +60 +180
o' ‘l_ F10 mm +6  +46 +10 +58 +13 +71 +16 +86 +20 +104 +25 +125 +30 +150
o O D 11 mm +20  +80 +30 +105 +40  +130 +50  +160 +65 +195 +80 +240 +100 +290
q? q; f6 mm -6 -12 -10 -18 -13 -22 -16 -27 -20 -33 -25 -41 -30 -49
- v d13 mm -20 -160 -30 -210 -40 -260 -50 -320 -65  -395 -80 -470 -100 -560
() h6 mm -0 -6 -0 -8 -0 -9 -0 -11 -0 -13 -0 -16 -0 -19
g h7 mm -0 -10 -0 -12 -0 -15 -0 -18 -0 -21 -0 -25 -0 -30
-S_ h9 mm -0 -25 -0 -30 -0 -36 -0 -43 -0 -52 -0 -62 -0 -74
()] h13 mm -0 -140 -0 -180 -0 -220 -0 -270 -0 -330 -0 -390 -0 -460
IO_)

Dimensions in inches

[$) Dimensions | inch 0.0393"/=.1181" | >0.1181"/=0.23622" | >0.2362"/=0.3937" | >0.3937"/=.7086"
8_ H7 inch +0.0000 +0.0004 +0.0000 +0.0005 +0.0000 +0.0006 +0.0000 +0.0007
[2) E 10 inch +0.0006  +0.0021 +0.0008 +0.0027 +0.0010 +0.0033 +0.0013 +0.0040
% F10 inch +0.0002 +0.0018 +0.0004 +0.0023 +0.0005 +0.0028 +0.0006 +0.0034
S D 11 inch +0.0008  +0.0031 +0.0012  +0.0041 +0.0016  +0.0051 +0.0020 +0.0063
?- f6 inch -0.0002 -0.0005 -0.0004 -0.0007 -0.0005 -0.0009 -0.0006 -0.0011
[} d13 inch -0.0008 -0.0063 -0.0012 -0.0083 -0.0016  -0.0102 -0.0020 -0.0126
g h6 inch -0.0000 -0.0002 -0.0000 -0.0003 -0.0000 -0.0004 -0.0000 -0.0004
g h7 inch -0.0000 -0.0004 -0.0000 -0.0005 -0.0000 -0.0006 -0.0000 -0.0007
E h9 inch -0.0000 -0.0010 -0.0000 -0.0012 -0.0000 -0.0014 -0.0000 -0.0017

E 8 h13 inch -0.0000 -0.0055 -0.0000 -0.0071 -0.0000 -0.0087 -0.0000 -0.0106

o »

Q ) Dimensions | inch >0.7086"/=1.18111"| >1.1811"/=1.9685" >1.9685"/=3.1496"

(g 9_) H7 inch +0.0000 +0.0008 +0.0000 +0.0010 +0.0000 +0.0012

{_j) E ; E10 inch +0.0016  +0.0049 +0.0020 +0.0059 +0.0024 +0.0071

;‘ 8 § F10 inch +0.0008 +0.0041 +0.0010  +0.0049 +0.0012 +0.0059

; u; § D 11 inch +0.0026  +0.0077 +0.0031 +0.0094 +0.0000 +0.0000

g S 6_ f6 inch -0.0008 -0.0013 -0.0010 -0.0016 -0.0012 -0.0019

E 9 ﬁ di13 inch -0.0026 -0.0156 -0.0031 -0.0185 0.0000 0.0000

_9- (?/% '-: h6 inch -0.0000 -0.0005 -0.0000 -0.0006 -0.0000 -0.0007

E 2 h7 inch -0.0000 -0.0008 -0.0000 -0.0010 -0.0000 -0.0012

. (O h9 inch -0.0000 -0.0020 -0.0000 -0.0024 -0.0000 -0.0029

0 h13 inch -0.0000 -0.0130 -0.0000 -0.0154 -0.0000 -0.0181
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iglide® Plain Bearings

Testing Methods

iglide® plain bearings are pressfit bearings for bores set to our recommendations. This pressfitting of the bearing affixes the bearing
in the housing, and the inner diameter of the plain bearing is also formed upon pressfit.

The bearing test is performed when the bearing is installed in a bore with the minimum specified dimension; both using an indicating
caliper and a Go No-Go gauge.

iglide®
Plain Bearings

® the “Go-Side” of the Go-No-Go gauge, pressfit into the bore, must pass easily through the bearing
® \With the 3 point probe, the inner diameter of the bearing after pressfit must lie within the prescribed tolerance on the measurement
plane, See Figure 1.

3 Figure 1: The position of the
measurement planes (x=.02 inches)

Measurement of the inner diameter
of a pressfit plain bearing

Machining

iglide® plain bearings are delivered ready-to-install. The extensive product line makes it possible to use a standard dimension in most
cases. If for some reason, a subsequent machining of the plain bearing is necessary, the table above left shows the machining standard
values.

£9
80
S 3
0
NN
£E
3 o
w0
2D
s 3
S s
s s
=
<
®)

RoHS info: www.igus.com/RoHS

Process Turning Boring Milling T

. . . o
The subsequent machining of the bearing surfaces is to be Cutting material ss ss 3S o
avoided if posgble. ngher wear rate |§ mc‘)st often the result. ForwararEaalmm) 04..05 04..05 0 0.5
An exception is the iglide® M250, which is very suitable for
secondary machining. In other iglide® plain bearings, L6l GlilnogenEl elsEEres el 10012
disadvantages of a sliding surface machining can be Tool orthogonal rake 0...10 3..5
counteracted by lubrication during installation. Cutting speed (m/min) 656...1640 | 164...328 | to 3281

Guidelines for machining

Installation

iglide® plain bearings are oversized before press-fit. The inner diameter
adjusts only after being pressfit in the proper housing bore with the
recommended tolerances listed in the catalog. Axial or radial shifts in the
housing are also prevented.

Provided the recommended housing bore tolerances are met (as listed next
to each part number), the ID after press-fit as indicated will be met. We
recommend a metal housing bore preferably steel, with a smooth ID and
lead-in chamfer

The installation is done using an arbor press. The use of centering or

calibrating pins can cause damage to the bearing and create a larger amount !

of clearance. The installation Section view: pressfit of
the bearing

Adhesion

Adhering of the bearing is normally not necessary. If the pressfit of the bearing could be lost due to high temperatures, the use of a
plain bearing having a higher temperature resistance is recommended.

If however, the securing of the bearing by adhesives is planned, individual tests are necessary in each case. The transfer of successful
results to other application cases is not possible.
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Chemicals, iglide®

iglide® Plain Bearings

Chemical Resistance Chart

A180,
J200,
R, UW,
B180

G300, GLW,

A200, A350 A500, A290,
UW500, F
T500, X6,

A500

M250,

1280,

1250,
C, L100,
igumid G

J

J4

J260

J350

H2,
H370,
H4

P210,

Acetaldehyde (aqueous), 40 %

[©)

Acetamide (aqueous), 50 %

+1

+1

Acetic acid, 2 %

Acetic acid, 10 %

+ |+ |+ |+

+ o+ |+ |+

+ |+ |+ |+

Acetic acid, 90 %

+ o+ |+ X< <

X |+ |+ X |X

Acetone

+

+

o

Acetyl chloride

Acrylnitrile

Alir, liquid

Allyl alcohol

Aluminum chloride (ag.), 10 %

o |+ |O |O

O |0 |O |+
O |0 |O |+

o |+ |O |Oo

o |+ |O |+

o |+ |O |O

Aluminum cleaner

+

X X X X X |[X |I

o |+ |+ Ix |+ |x |+ o |+ |+ |+ |+
o

X |O |X |X

X X X X X |Xx

o |+ |+ Ix |x Ix |+ |+ |+ |+ |x |x

X |O |+ |O

x IX |+ Ix |Ix |IxX [+ |+ |+ |+ |x |x

Aluminum salt from
mineral acid, 20 %

x

x

x

x

o

Aluminum sulphate (ag.), 10 %

x
+

X

+

o

o

Ammonium carbonate
(aqueous), 10 %

+1 +1

+1

Ammonium chloride (ag.), 10 %

+1 +1

Amyl acetate, 100 %

Amyl alcohol

Aniline (aqueous), sat’d solution

Anisole

X X | X | X | X [X
|
|

+
+

X X X X |X |X

+ |+ |+ |+ |+ |+

X |0 |0 |o |+ |+

+ |0 |+ |+

O |x |o |+ |+ |+

O |0 |+ |o |+ |+

Anodized liquor (HNOS =30 %/
H2S04 10 %)

(]

Aromatics

Barium chloride (aqueous), 10 %

+
—_

Barium salt from mineral acid

@]

Barium sulphate (aqueous), 10 %

O X |+ |X |[X

+ |0 |+ |O |O

+
-

Benzaldehyde

Benzoic acid (agueous), 20 %

+

Benzyl alcohol

Biphenyl

X |+ X X X |X |X [+ |X

Bitumen, DIN 51567

+ |+ |+ |o |+ |+ |+ |+ |+

o |+ |+ |O |O |O |Oo |Oo |+ |O
O |+ |+ |O |O |O |o |O |+ |O

O |+ |O |O |0 |+ |O |+ |+

o |X |O |O |O |+ |O |+ X

Bleaching solution

Bleaching solution (aqueous), 10 %

Blue vitriol, saturated solution

Blue vitriol, 0,5 %

x |x |o

o |o |lo |© |O |X |O |O |O

Boric acid (aqueous), 10 %

+
—_

Boring oils

+

X

Brandy vinegar

o |+ |+ |+ |o

O |+ |O |Oo |Oo

o |+ |+ |+ |o

X |IX |4+ X |X |X |[X |+ |X

+ o= x|+l |+ Ix Ix Ix Ix Ix o |+ x|+ |x |x

Bromine (aqueous), 25 %

Bromine vapors

Butanol

Butter

Butylacetate

Resistance classification: + resistant; o conditionally resistant; - not resistant; x no data available

+ 1+ 4+ X+ X+ XX XX
|

o IX |4+ X X X |+ |+ |+ |+ |x |X

X |+ |o |X

X OIX X X X X X X X X X |X X |[X [+ |X |[X |X |X |[X |X |X

+ |+ |+ | X

" The bearings are not chemically attacked by these substances. However, there may be a dimensional change due to moisture absorption.

+ |+ o IX |0 |+ IX |+ I+ I+ |+ |+ |+ X |O |+ X |+ IX |+ |X |Xx
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iglide® Plain Bearings
Chemical Resistance Chart

Chemicals, iglide® A180, A200, A350 A500, A290,
J200, G300, GLW, UW5s00, F
R,UW, M250, T500, X6, H370, K
B180 1280, A500 H4
Lzso!
C,L100,
igumid G

£& &
s
s
=)

iglide®
Plain Bearings

+

Butylglycol
Butylglycolat
Butyl phthalate

X

o |+ |+ |+
+
x

Butyric acid

+
-

Calcium chloride, sat’d solution

Calcium hydroxide (aqueous)

Calcium hypochlorite

Camphor

Carbonated ammonia (aqueous), 10 %

Carbon dioxide gas
Carbon disulphide
Catechol (aqueous), 6 %

+ |+ |+ |+ |+ o |+ |+ |
+ |+ |+ |+ |+ [

+ |+ |+ 1+ |+

X |+ |X |O X |X |+

x |+ |x |x o |+ |+ |o |+ |+ |+
+ o+ |+ |+ < x|+

o
o
x
o

Caustic natron (agqueous), 50 % 0 0

+
—_
x

Caustic potash, 10 % o) +1

www.igus.com/RoHS

Caustic potash, 20 % —
Caustic potash (aqueous), 40 % +
Caustic potash, 50 % —
Caustic soda (aqueous), 10 %

www.igus.com/iglide-CAD

www.igus.com/iglide-pdfs

|
o

Caustic soda (aqueous), 50 %

+
+

x
x Ix |lo o |x |x |x |x |lo |+ |x |x |+ |x |x

o)
[T
=

- )]

QT
< O
O

L
o
o

Cellulose paint

Chlor, chlorine water — -

Chloramine X -
Chlor bromine methane, 98 % X 0o
Chlorethanal — —

(]
(]

PR PR T P E3 Eo P EE F POI ER N ER R EA E PO PO EU E POR PO
I
I
I

X x> Ix Ix Ix [+ < x|+ = Ix x|+ [+ [+ I x|+ |+ < x|+
I

X x> = Ix x|+ < [+ [+ <+ o Ix x|+ 1+ = x|+ |+ Ix x|+
I

X O IX X |IX X |X |X |X |X

Chloric gas — —

Chlorine hydrogen gas — —

X
|
|
X
X
|
|

Chlorine sulfone acid (aqueous) - -

|
]

|

|

|

|

|
o |+ |X

|

Chlorine water, sat’d solution — -
Chloroacetic acid (ag.), 10 % — —
Chloroform - -

|
|
X O IX X X X X [X |X | X [X |X |[X |X |[X [X |X |X |[X X X |X X |[X |X |X |[X X |X |X

o |+ |O
XOIX X |IX X X X X X |X |+ |+ |+ X |+ |+ [|X | X |X X |[X |X |[X |+ |X |X |X |X

O |X X
|
|
|
|

o
|
|
|

Chromic acid (aqueous), 1 % 0 -

|
o
o

Chromic acid (aqueous), 10 %

Citric acid, concentrate dilution
Citric acid (aqueous), 10 %
Citrus fruits

X |o

Cobalt salt (aqueous)
Cooking fats, 100 %
Cooking oils

+ |+ |+ |+ |+ |o
+ |+ |+ |+ |+ |o
X X X X |+ |+

+ |+ |x

Cresol — —

+ X |+ |+ | X |X |+ X |X |X

Cyclohexane
Decahydronaphthaline
Dibutyl ether

Dibutyl phthalate
Dichlor benzene -

@]

+ |+ |+ |+
+ |+ |+ |+

|
x

+ o+ |+ |+
x> |x |x
RO R A PO R EE EE R S PRI POR FaN ER A R N A A
+ o+ |+ |+
X X X X X |X |X |X |[X |X X |[X |[X |[X |X
S E O S E o Eo R FR N PO P E et
[
+ o+ [+ x|+ |+
oo |+ |x |+ |+ |+ |+ |+ |x|x |+ |+ |o |o |o

Dichlor ethene -

Resistance classification: + resistant; o conditionally resistant; - not resistant; x no data available
' The bearings are not chemically attacked by these substances. However, there may be a dimensional change due to moisture absorption.
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iglide® Plain Bearings
Chemical Resistance Chart

Chemicals, iglide® A180, A200, A350 A500, A290, J J260 J350 H, P, Q
J200, G300, GLW, UW500, F J3, H2, P210,
R,UW, M250, T500, X6, J4 H370, K
B180 1280, A500 H4
Lzml
C,L100,
igumid G
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Dichlor ethylene

Diethylether

Dimethylformamide

Dioctyl phthalate

Dioxane

Dioxygen gas, +23 °C, depressurized

Ethanal (aqueous), 40 %

o+ |+ |lo |+ |+

Ethanol (agueous), 96 %

+ X |X |IX |+ |+ |+ |X

Ethyl acetate

Ethylene

x

Ethylene chloride

Ethylene diamine (1,2-Ethane diamine)

Ethylene glycole (aqueous), 95 %

Ethylene oxide (1,2-Epoxy ethane)

Fat, cooking fat

Ferric chlorid, saturated solution

Ferric chlorid, 2,5 %

+ o+ |+ |+ |+ |+ |+ o |+ o |o

+ |+ |+ o+ |+ |+ |+ |+ oo |+ |o|+ |+ |+

+ |+ |+ o |+ |lo |+ |x |+ |+ o |+ |o|o |+ |o

Ferric chlorid, 5 %

ololo |+ oo |+ |+ |+ |+ |ofo |+ |+ |+ |+ |o

X X [X |X |+ |X |X

o Ix |x |+ |x |+ [+ |+ |x |+ [+ x|+ |+ [+ |+ |+ |+

ololo |+ oo |+ |+ |+ |+ |olo |+ |+ |+ |+ |+

X O IX X X X X |[X |X |[X |[X |X X |[X |[X |[X |X |X |X

+ o+ |+ x o |+ x|+ D x|+

X X |X |+ |O |+ |+

olofo |+ oo |+ |+ |x |+ |olo|x |+ |+ |+ |+

+o x| x|+ o x|+ | |+ |+

Ferric-lll-chloride (aqueous),
neutral, 10 %

+
—_

x

o

x

+

+

Ferric-ll-chloride (aqueous),

sour, 10 %

Fluorinated hydrocarbons

Fluorine

Formaldehyde (aqueous), 30 %

+ |+ X |X

Formamide

Formic acid (aqueous), 2 %

X

o |+ |+ |x |+ |+

o |+ |+ |x |o |+

Formic acid, 10 %

x

X |+ |O |+ |X |O

Formic acid, 90 %

x

Fruit juices

x

X X X |IX X |+ |X |X |X

X |O |O |+ |X |+ |X |+ |+

Fuming sulfuric acid

Furfurol

Glycerine

Glycol

o |+ |+

Heptane

Hexa chlorine ethane

+ |+ |o |+ |o

+ |+ |o |+ |o

+ |+ o |+ |+

+ |+ o |+ |+

Hexachlorobenzene

Hexamethylphosphoracidtramid

Hexane

Humic acid

o |+ |+ |+ |+ |+ |+

X |+ X X |X |+ |+ |+ |Xx

x |+ x|+ |+ |+ |+ |+ |+

X |+ |X |[X | X |+ |x |O |O

X X X X |X |X |[X [X |X

x |+ > |x x|+ [+ |+ |+

x |+ |x |o o |+ |+ |+ |+

Hydrobromic acid
(aqueous), 10 %

o

Hydrochloric acid, L20

Hydrochloric acid, 2 %

Hydrochloric acid, 10 %

Resistance classification: + resistant; o conditionally resistant; - not resistant; x no data available

+ |+ |+ |x

+ |+ x|+

" The bearings are not chemically attacked by these substances. However, there may be a dimensional change due to moisture absorption.

+ |+ x|+
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iglide® Plain Bearings
Chemical Resistance Chart

Chemicals, iglide® A180, A200, A350 A500, A290, J, J260 J350 H,
J200, G300, GLW, UWS500, F J3, H2, P210,
R, UW, M250, T500, X6, J4 H370, K 8)
B180 1280, A500 Ha <
e =
6.1 23
igumid G t_} GCJ
Hydrofluoric acid (aqueous), 4 % - - - + - - - — - — - - 'S
Hydrogen peroxide, 0,5 % + + + + + + + ¢} + + + + + E
Hydrogen peroxide, 30 % — — + + — — — — — — — — -
Hydrogen sulphide (aqueous) + 0 X X o) + X X X 0 [e) X —
Hydrogen sulphide (dry) + + + + 0 X + X + + + + X
Hydroquinone (aqueous), 5 % 0 - X + - 0 0 X X 0 - + 0 e (7))
Ink, dye, Color + +1 - + +1 + + X + + +1 + o+ 5 < :5
lodine tincture, 3 % o - - + - o - x + X o+ o Q (-? E
Isooctane, 80 % + + + + + + + X + o + + — % 8 £
Isopropanol + + + + + + X + + ¢} ¢} + é _D') 8
Isopropy! ether + + X + + + - X X 0 + + TK o0
Ketone (aliphatic) + 0 + X 0 0 X X X — 0 X g g g.,
“Kdnigswasser” HCI/HNO3 o 9 ;
(75/50 vol.) — — X X — — X X X - - X - ‘g g =
Lead acetate (diluted), 10 % + 0 X + 0 + X X 0 o+ o2 =
Lead stearate + X + + + X + + + + ; = o
Linseed ail + + + + + + X + + + + 3 g E
Lithium bromide/chloride/salts ; )
(aqueous), 50 % + 0 X + 0 + + X X 0 0 + + I'DL <DE :5
Lithium chloride in alcohol, 20 % + — X X — — X X X X — X - a oo
Lubricating oil, mineral + + + + + X + ¢} + +
Lubricating oil, synthetic 0 X + 0 0 X + — + + 0
Magnesium chloride (ag.), 10 % + +1 X + +1 + + X + + +1 + +
Magnesium hydroxyde (aqueous) + +1 X + +1 + + X + + + +
Maleic acid, concentrate solution 0 - X + - 0 0 X + X 0 + 0
Maleic acid (aqueous), 10 % — 0 X X 0 — X X X — 0 X —
Malt + + X X + + X X X + X X X
Manganese sulphate (ag.), 10 % + 0 X + 0 + X X + X + + +
Mercurous chloride, 6 % - - X + - — + X 0 0 N X -
Mercury + + X + + + + X + + + + +
Methane + + + + + + + + + X X +
Methanol + + X + + X + X + X X X
Methanol, +20 % CaCl2 or LiCl + - X 0 0 0 - X 0 + 0 0 +
Methyl acetate 0 X + + 0 X X + 0 + + 0
Methylamine + X X + + X X + X X X
Methylene chloride 0 - - X - — X — + - — 0o -
Methyl ethyl ketone o + - + + 0 - - + - + + o
Milk + +1 + + +1 + + X + + +1 + +
Milk acid (lactic acid), 10 % + + + + + + + X + + [} + ¢}
Milk acid (lactic acid), 90 % + 0 0 + 0 0 + X + 0 0 + 0
Molasses + + + X + + X + X + X X X
Molykote lubricating grease + + X + + + X X + X + + +
Mortar, cement, chalk + + X X + + X X X + X X X
Naphthalene + + X + + + 0o X + + + + +
Naphtalene sulfone acid — — X X — — X X X X — X —

Resistance classification: + resistant; o conditionally resistant; - not resistant; x no data available
' The bearings are not chemically attacked by these substances. However, there may be a dimensional change due to moisture absorption.
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iglide® Plain Bearings
Chemical Resistance Chart

Chemicals, iglide® A180, A200, A350 A500, A290, J, J260 J350 H, P,
J200, G300, GLW, UWS500, F J3, H2, P210,
g-, R, UW, M250, T500, X6, J4 H370, K
c B180  L280, A500 H4
S Lzsol
8 C,L100,
(a1] igumid G
% Natrium oleate + + X X + + X X X + X X X
E Natrium sulphate, 10 % + +1 X + +1 + + X + + +1 + +
Natrium sulphite, neutral, 2 % 0 +1 X + +1 0 0 X + 0 +1 + 0
Natrium thiosulphate, 10 % + +1 — + +1 + + X + + +1 + +
Nickelsalt (aqueous), 10 % + 0 X X 0 + X X X X 0 X -
~ O Nitric acid (aqueous), L50 — — X X — — X X X — — X —
E C'tl Nitric acid (aqueous), 2 % - - + + - - 0 + - - - + -
AN M~ Nitric acid (aqueous), 5 % — — X + — — — X — — — + —
1 1
- 0 Nitrio acetic acid + X X + X X X + X X X
E(\I) %-" Nitrobenzene - - + - - X o - 0 - -
o' ,'— Nitrogases — 0 X X 0 — X X X X 0 X —
o O Ni
0 < itromethane - ¢} X + ¢} - X X ¢} - X + -
1 1 . .
- - Nitro paints, danger class A | + 0 X X 0 + X X X 0 X -
o Nitro paints, danger class A I + + X X + + X X X 0 X X
o Nitrotoluene 0 0 X X 0 0 X X X - 0 X 0
o
c Nitrous gases (dry) — 0 X X 0 — X X X 0 0 X —
Q Noble gases (argon, helium, neon) + + X X + + X X X + X X X
2
lq_) Octane X + ? X + + X X X + X X X
Oleic acid + + X + + + + X + + + + +
Oxalic acid (aqueous), 10 % X [} + + [} X + X X + 0 + X
Ozon — — — + — — + X — — — + —
) Palmitic acid + + X X + + X X X + X X
O | Paraffin X X X X X
o
g Paraffin oil + + + X + — + + —
9 Pebble hydrofluoric acid
> (aqueous), 30 % X — X X — — X X X - - X -
?- Perchlorethene — — — + — — — — X — — + —
g Perchloric acid, 10 % - - X + - - - X X - - + -
%) Perfume + + X X + + X X X + X X X
< || Phenol (aqueous), 6 % - - - X - - - X + - - + -
g Phenol (agueous), 70 % - - X 0 - - - X + - - + -
e o Phenol (aqueous), 88 % - - - X - - X X X X - X -
8 ‘g Phosphoric acid (aqueous), 0,3 % 0 X + 0 + X 0 — + —
) 97 Phosphoric acid (aqueous), 3 % + 0 X + — + X 0 — + —
g) E ; Phosphoric acid (agueous), 10 % - N — + N - 0 X N - — + -
; o ; Phthalic acid, saturated solution + 0 X + 0 X 0 +
; 0 E Polyester resin (with styrene) 0 X + + — X + 0 + 0
; g ;_ Porpenoic acid ¢} — X X — - X X X — — X —
E D = Potassium bromide (ag.), 10 % + 0 X + 0 o) + X + 0 +1 + +
_8- % ': Potassium carbonate (ag.), 60 % + +1 X + +1 + + X + 0 +1 + +
E 2 8 Potassium chloride (ag.), 10 % + +1 X X +1 + X X X + X X X
- 8 QO || Potassium chloride (ag.), 90 % + +1 X + +1 + + X + + +1 + +
dc') o g‘) Potassium dichromate (aq.), 5 % + 0 - + 0 0 + X + 0 0 + +
qhg 9 Potassium nitrate (aqg.), 10 % + +1 X + +1 + + X + + +1 + +
- >
So0C

—h

N emai

o

Resistance classification: + resistant; o conditionally resistant; - not resistant; x no data available

" The bearings are not chemically attacked by these substances. However, there may be a dimensional change due to moisture absorption.
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iglide® Plain Bearings
Chemical Resistance Chart

Chemicals, iglide® A180, A200, A350 A500, A290, J, J260 J350 H,
J200, G300, GLW, Uws00, F J3, H2, P210,
R,UW,  M250, T500, X6, B! H370, K g
B180  L28o, A500 Ha <
1250, @
¢, L100, o
igumid G m
Potassium permanganate %
(aqueous), 1 % + — — + — + + X - + 0 + + o
Potassium sulphate, sat’d solution + +1 X + +1 + + X + ¢} +1 + +
Propane, Propene + + + + + - X + + + + +
Propanol + + — + + + + X 0 + + 0 +
Pyridine 0 + - + + ¢} — X + X + + 0 e (7))
Pyruvic acid (aqueous), 10 % X 0 X X 0 X X X X 0 0 X - “.5 < :5
Resorcin 9. (-? E
(1,3-Dihydroxybenzol), 50 % X - X X - - X X X - - X - % % £
Salicyl acid - + - + + - + X + - + + - % —5,’ 8
Seawater + + + X + + X + X + X X X TK o0
Sebum + + X + + + + X + + + + + g g :9:.,
Silikon oils + + + + + + + X + + + + + o o ;
Silver nitrate + +1 X + +1 + + X + o +1 o+ 4 ‘g g S
Soap solutions + +1 + + +1 + + X + + +1 + + ke D =
Soda solution, 10 % + +1 + + +1 + X X + + +1 + + ; 3 Q
Sodium acetate (aqueous), 10 % + - X + +1 + + X + o) + + + 3 g E
Sodium bisuphite (aqueous), 10 % + +1 - + +1 + 0 X + + +1 + + ; )]
Sodium bromide (aqueous), 10 % + +1 X + +1 + + X + + +1 + + I'DL <Df :5
Sodium carbonate, 5 % + +1 — + +1 + + X + + +1 + + a o
Sodium carbonate
(aqueous), 21,5 % + +1 — + +1 + + X + + +1 + +
Sodium carbonate (agueous), 50 % + +1 - + +1 + + X + + +1 + +
Sodium chlorate (aqueous), 10 % + 0 X X 0 0 X X X 0 0 X 0
Sodium chloride, sat’d solution + +1 X + +1 + + X + + +1 + +
Sodium dichromate (aqg.), 10 % X X X X X X X 0 0 X -
Sodium dodecylbenzolsulfonat + X X + X X X + X X
Sodium hypochlorite (ag.), 10 % — — X + — — 0 X 0 0 o) X
Sodium hypophosphite
(aqueous), 10 % + + X X + X X + X X
Sodium nitrate (aqueous), 10 % + +1 - + +1 + X + +1 + +
Sodium nitrilotriacetate
(aqueous), 10 % + X X X X X X X
Sodium salts, 10 % + X X + X X X X X X
Soldering fluid — — X X — — X X X — — X —
Spirit, white + + X + + + 0 X + + + +
Steam X — o) + — X [¢) X + — 0 0
Styrene 0 X + o - X + _ + + _
Sulphur + X + + + X + + + + +
Sulphur acid, 2 % - - + o - - + o — - + -
Sulphur acid, 10 % - - + o - - o) o) — - - + _
Sulphuric acid
(concentrate), 98 % - - - - - - - X - — - o _
Tar + + + + + + o] X + + + + +

Resistance classification: + resistant; o conditionally resistant; - not resistant; x no data available
' The bearings are not chemically attacked by these substances. However, there may be a dimensional change due to moisture absorption.
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iglide® Plain Bearings
Chemical Resistance Chart

Chemicals, iglide® A180, A200, A350 A500, A290, J, J260 J350 H, P, Q z D
J200, G300, GLW, UWS500, F J3, H2, P210,
g, R, UW, M250, T500, X6, J4 H370, K
c B180  L280, A500 H4
a 1250,
@ C,L100,
(a1] igumid G
% Tetrahydrofurane (solvent) 0 + — + + 0 — X + + + + 0
o Tetraline + + X + + + X X + — + + —
Thionyl chloride 0 0 - + o) 0 - X X X 0 X 0
Toluene 0 + o) + + 0 — 0 + — + + —
Transformer oil + + + + + + [¢) X + + + + +
1 1 i 0 —_ —_ — —_ —_ — _
~N O Trichloroacetic acid (aqg.), 50 % X X X X X X
< N~ Trichloroethanoic - 0 X + 0 - X X + - 0 o -
N~ N -
AN M~ Trichloroethylene — — — + — - — — [} — — + —
1 1
- 00 Triethanolamine, 90 % + +1 — + +1 + X + +1 +
E(\I) g Trisodiumphosphate, 90 % + + X + + + + X + + + + +
1 1 . .
O - Uranium fluoride — — X X — — X X X — — X —
o O U
0 < rea + + X + + + + X + + + + +
,L "_ Uric acid (aqueous), 10 % + + + X + + X X X + X X X
o Urine + + + + + + + + + + + + +
g Vaseline 0 0 + + + + 0 X + 0 + + o0
< Violet oil + + X + + + X X + X + + +
% “Washing machine cleaner”
l?_) (phosphoric and nitric acid) + 0 X + 0 — X X + + 0 + —
Water glasses (Sodium silicate) + +1 X + +1 + + X + + +1 + +
Wax, molten + + + + + + + + + + + + +
Wine acid 0 0 + + 0 + + X + X +1 + 0
Xylene 0 [e) + + + 0 — X + — + + —
Zinc chloride (aqueous), 10 % + 0 + + 0 + + X + X — + +
Zinc oxide + + X + + + X + + +
Zinc sulphate (aqueous), 10 % + +1 X + +1 + X + +1 +

Resistance classification: + resistant; o conditionally resistant; = not resistant; x no data available
" The bearings are not chemically attacked by these substances. However, there may be a dimensional change due to moisture absorption.

The data was determined using laboratory specimens or based on comparisons with similar chemicals. Therefore, this data can only act as a reference.
The chemical resistance of actual parts should be tested under application conditions. All data given concerns the chemical resistance at room tem-
perature. Other temperatures may lead to different classifications of the chemical resistance. The data is based on our current knowledge. Future dis-
coveries may lead to changes in the classification of the chemical resistance.
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Resistance classification: + resistant; o conditionally resistant; - not resistant; x no data available
" The bearings are not chemically attacked by these substances. However, there may be a dimensional change due to moisture absorption.
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iglide® Plain Bearings
Troubleshooting

Troubleshooting

In spite of careful manufacturing and assembly of the bearings, variances and questions regarding the recommended installation

dimensions and tolerances can result.

For this reason, we have compiled a list of the most frequent reasons for variance. In many cases, with this troubleshooter, the
reasons for the variances can be found quickly.

Symptom
Bearing is oversized before pressfit
Removal of material when pressed into housing

Bearing is over/under sized after pressfit

Operating Clearances are too large/small
Bearing noise/squeak

Bearing wears, material deposits on shaft
Chattering noise

Shaft wear

Bearing seizes on shaft

Loss of pressfit

Action/Solution

Check dimensions only after pressfit

Add chamfer to housing bore, check bore size

Check housing bore dimension, check housing bore material Softer

bore materials (plastic, aluminum can expand upon pressfit

Check ID of bearing after press, housing bore, shaft diameter

Check shaft surface finish/ Possibly roughen shaft

Operating clearance may be too small/ Increase clearance

Operating clearance too large, excessive speed/Reduce speed and operating clearance
Shaft material too soft/ Change shaft material or hardness, switch

to alternative iglide material

Operating clearances too small, temperature or moisture may be causing material expansion

Bearings overheated/ Axial secure bearing into housing or select alternative material grade

www.igus.com/iglide-pdfs
www.igus.com/iglide-CAD
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Standard Styles:
Sleeve, Flange and Thrust Washer
Custom shapes and sizes available
Inner diameters:

Inch sizes from 1/8 - 2-1/4 in.
Metric sizes from 1 - 75 mm

Part Number Structure

M S 1-0203-03

b1 - Bearings
s - Thrust Washer

d2
d1
Dimension:

| - inch (based on 1/16”)
M - Metric (based on

Type: S - Sleeve
F - Flange
T - Thrust Washer

Material
- Permissible Surface Speeds
Continuous  Short Term
fpm fpm
Rotating 157 393
Oscillating 118 275
Linear 492 984

 Usage Guidelines

e When the bearings are exposed to
high amounts of dirt

e When high vibration dampening
is necessary

e Forlow to average speeds

e For edge loads

e When mechanical reaming of the
ID is necessary

e When very high precision is
necessary
> iglide® P

e For very smooth shafts
> iglide® J

e When high moisture is present
> iglide® R

2.2

iglide® P

lain Bearings

M250 - Technical Data

Material Table

General Properties Unit iglide® M250 | Testing
Method
Density g/cm? 1.14
Color charcoal
Max. moisture absorption at 73°F / 50% r.h. % weight 1.4 DIN 53495
Max. moisture absorption % weight 7.6
Coefficient of friction, dynamic against steel | p 0.1-0.3
p x v value, max. (dry) psi x fpm 3,400
Mechanical Properties
Modulus of elasticity psi 391,600 DIN 53457
Tensile strength at 68°F psi 16,240 DIN 53452
Compressive strength psi 7,540
Permissible static surface pressure (68°F) psi 2,901
Shore D-hardness 79 DIN 53505
Physical and Thermal Properties
Max. long-term application temperature °F 176
Max. application temperature, short-term °F 338
Min. application temperature °F -40
Thermal conductivity W/m x K 0.24 ASTM C 177
Coefficient of thermal expansion K1 x 10 10 DIN 53752
Electrical Properties
Specific volume resistance Qcm > 108 DIN IEC 93
Surface resistance Q > 10" DIN 53482
14500
N
1450
\\\
145
\\\
15
E
T
§ 1.45
197 1.97 19.69 197 393.70

Surface Speed (fpm)

Graph 2.1: Permissible p x v value for iglide® M250 running dry
against a steel shaft, at 68°F

Visit www.igus.com
to use our online

expert system



iglide® Plain Bearings
M250 - Technical Data

The self-lubricating plain bearings made of iglide® M250 are defined by their impact strength, vibration dampening, and wear resistant prop-
erties. They excel in applications in which vibration dampening is necessary, for example, in fithess and packaging machines. Since they are
additionally able to absorb dirt, they are also suited for agricultural machines and garden appliances.

Compressive Strength

iglide® M250 plain bearings can withstand radial loads of a 4 A
maximum 2900 psi. The material deformation is below 2% at room /
temperature. Compared with other iglide® materials, iglide® M250 3 ]
bearings are highly elastic. By this elasticity, they are able to yield < /
very well, but retain their original shape again. Plastic deformation E 2 . /
is minimal up to the permissible surface pressure. 2
p p p é , ) (/«
»Compressive Strength, Page 1.3 § /
0
0 725 1450 2175 2900
Load (psi) —e— 73°F —o— 140°F

Graph 2.2: Deformation under load and temperature

Permissible Surface Speeds

www.igus.com/iglide-CAD
RoHS info: www.igus.com/RoHS
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iglide® M250 is manufactured standard as a thick walled bearing. Continuous  Short Term fa)
iglide® M250 is best suited for low to medium surface speeds. The fpm fpm <
maximum permissible speed for dry running applications is 157 fpm Rotating 157 3938 (@)
(rotating) or 393 fpm (linear). Oscillating 118 275

Linear 492 984

» Surface Speed, Page 1.5

> P x V value, Page 1.6 Table 2.2: Maximum surface speeds

Temperatures

The maximum permissible short-term  temperature is 338°F.
However, iglide® M250 plain bearings may only be exposed to this

25

temperature without any additional load. The long-term permissible 2000 [N
application temperature is 176°F. This is also the location of the \
wear limit, i.e. the temperature at which the wear increases 2175 \\
exponentially. \\
1450
—

>» Applications Temperatures, Page 1.7 =

8 725

=~

(]

S 0
iglide® M250 Application Temperature 68 86 104 122 140 158 176 194 212 230 248
Minimum - 40°F Temperature (°F)
Max. long-term + 176°F . L .

Graph 2.3: Recommended maximum permissible static

Max. short-term + 338°F

surface pressure of iglide® M250 as a result of the
Table 2.3: Temperature limits for iglide® M250 temperature
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iglide® Plain Bearings
M250 - Technical Data

Installation Tolerances

iglide® M250 plain bearings are oversized before

being pressfit. After proper installation into a For Inch Size Bearings
recommended housing bore, the inner diameter Length Tolerance (b1) Length of Chamfer (f)
adjusts to meet our specified tolerances. Please Length Tolerance (nh13) Based on d1

(inches) (inches)
0.1181 to 0.2362  -0.0000 /-0.0071 f=.012 —d4 .040" - .236"
0.2362 to 0.3937  -0.0000 /-0.0087 f=.019 »dy > .236" - 472"
0.3937 to 0.7086  -0.0000/-0.0106 f=.031 »dqy>.472"-1.18”
0.7086 to 1.1811 -0.0000 /-0.0130 f=.047 > dqy>1.18"
1.1811 to 1.9685  -0.0000/-0.0154
1.9685 to 3.1496  -0.0000/-0.0181

adhere to the catalog specifications for housing bore
and recommended shaft sizes. This will help to
ensure optimal performance of iglide® plain bearings.

» See Tolerance Table, Page 1.14
» Testing Methods, Page 1.15

N O
N N
C}l IT For Metric Size Bearings
- 00 Length Tolerance (b1)
S g_) Length Tolerance (h13) Length of Chamfer (f)

v A (mm) (m) Based on d1
S5 }\ . 1 to 3 -0 /-140 f=0.3—dq1-6mm
o0 < | 300 T \$/ ' >3 to 6 -0/-180 f=05—>dy>6-12mm
- - N | >6 to 10 -0 /-220 f=0.8—dy>12-30mm
o f b1 N 0197 >10 to 18 -0/-270 f=1.2—-dy>30mm

2 N lo5mm) >18 to 30 -0/-330
_8 N 2\ >30 to 50 -0 /-390

T
s >50 to 80 -0 /-460

% Length of chamfer Length 80
O
[t

Friction and Wear

The coefficient of friction p of a plain bearing is among other things, influenced by the surface speed and the load. If the load stays
constant, then the coefficient of friction increases with increasing speed (see Graph 2.4).

On the other hand, an increase in the load at constant speed can result in a reduction in the coefficient of friction (see Graph 2.5).
Friction and wear are also greatly dependent on the surface of the shaft. For iglide® M250 a ground surface with an average roughness
of 24 rms is recommended for the shaft.

(&)
o
o
(2]
4
2
> 0.6
?- » Coefficients of Friction and Surfaces, Page 1.8 5 05
[} » Wear Resistance, Page 1.9 S o4
o) ke S
= E 3
R 0.7 s T
E = 06 | g 02 T
. o
(@] 5 E o1
e (&) 3 05 8 oo
o (2] % / 0 290 580 870 1160 1450 1740 2030 2320 2610 2900
(&) > = 0.4 )
n ()] 5 Load (psi)
e = 2 oa
g’ £ = § ' Graph 2.5: Coefficient of friction of iglide® M250 as a
Z 0 = © 0.2 result of the load, v = 1.97 fpm
= o = 1.97  19.69 29.53 39.37 49.22 59.05 68.90
g u; Q Surface Speed (fpm) 0.60
E g) _8. Graph 2.4: Coefficient of friction of iglide® M250 as a = 0.55
D It of the surf ip=1 i S
50 < result of the surface speed; p 08 psi £ 0.50 \
=0 s = 0.45 .
S % o iglide® M250 Coefficient of Friction S oao N
-m Q _ .d_) .
-lq-s 7] ) Dry 0.18 - 0.40 % 0.35
C — X Grease 0.09 o
=T 0 . © 0.30
8 e ‘5 Oil 0.04 4 16 28 40 52 63
E o O Water 0.04 Shaft Roughness (rms)
Table: Coefficients of friction iglide® M250 against steel Graph 2.6: Coefficient of friction for iglide® M250 as a

g
>

(Shaft finish = 40 rms, 50 HRC) result of the shaft surface (shaft Cold Rolled Steel)
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iglide® Plain Bearings
M250 - Technical Data

Shaft Materials

Graph 2.7 to 2.9 show results of testing different shaft materials

with plain bearings made of iglide® M250. 10.0
Up to loads of 290 psi, the shaft material plays a relatively small role
for rotational movements. Graph 2.7 best illustrates which shaft 8.0
materials are best suited for smaller loads.
) ) } 6.0
If the load increases, the wear of a bearing clearly increases. //7
Therefore, a suitable shaft material must be considered for higher ’E‘ 4.0
loads. These are hardened shafts, such as, for example, Cold Rolled € / / /
2 20
Steel or hard-chromed shafts. = : :’
Graph 2.9 makes it clear that iglide® M250 is considerably better for 2 0
rotational than for oscillating operation. However, it must be 0 145 290 435 580 725
mentioned that in oscillating movements, often the vibrations that act Load (psi)
on the bearings are especially high. Here, iglide® M250 can utilize its I Cold Rolled Steel Bl Hard Chromed
. . . . . M 303 Stainless Steel I HR Carbon Steel
special dampening properties. In our test, these vibrations are
excluded so that the comparison between rotation and oscillating Graph 2.8: Wear of iglide® M250 with different shaft
operation is captured first. materials in rotational operation
» Shaft Materials, Page 1.11
e o 37.9
4.0 a5 :
3.5
30
3.0
2.5 25
20 20 18.4
= — 14.9
§ 1.5 E 15
E 1.0 T 10 4
2 0.5 0.5 2 5.6 5.0 Z?
o . ~ 5 |
3 | | 3 2.25
2 0.0 )
Shaft Materials - Cold 303 HR Hard
W Free cutting M Cold Rolled Steel [IHard Stainless Steel 303 Stainless Steel Rs?g::j Stgltglglss Cgtrgﬁn Chromed
IHR Carbon Steel EHard Chromed MHard Anodized Aluminum EDrill Rod B Oscillating B Rotating
Graph 2.7: Wear for iglide® M250, rotating with different shaft Graph 2.9: Wear for oscillating and rotating applications
materials, p = 108 psi, v=98 fpm with different shaft materials at p = 290 psi

Chemical & Moisture Resistance

iglide® M250 plain bearings have a good resistance to chemicals. They are resistant to most lubricants. They are not affected by
most weak organic and inorganic acids

The moisture absorption of iglide® M250 plain bearings is approximately 1.4% in standard atmosphere. The saturation limit in water
is 7.5%. This must be taken into account along with other applicable conditions.

» Chemical Resistance, Page 1.16

Medium Resistance =

Alcohol +1t0 0 % 14

Hydrocarbon, chlorinated + “‘;’ 1.2 /
Greases, oils without additives + % 1.0 /
Fuels + é 0.8 //

Weak acids Oto- 2 06

Strong acids = E 0.4

Weak alkaline + § 0.2

Strong alkaline 0 E 0.0

00 10 20 30 40 50 6.0 7.0 8.0

+ resistant, O conditionally resistant, — not resistant ) ) )
Moisture absorption (weight %)

Table 2.5: Chemical resistance of iglide® M250

All data given concerns the chemical resistance at room

temperature (68°F). For a complete list, see page 1.16

Graph 2.10: Effect of moisture absorption on iglide®
M250 plain bearings

PDF: www.igus.com/iglide-pdfs

CAD
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iglide® Plain Bearings
M250

Radiation Resistance

Plain bearings made from iglide® M250 can be used conditionally under radioactive radiation. They
are resistant to radiation up to a radiation intensity of 1000 Gy.

UV Resistance

iglide® M250 plain bearings are permanently resistant to UV radiation.

Vacuum
o In a vacuum environment, the iglide® M250 plain bearing releases moisture as vapor. The relatively
a high moisture absorption of the bearing allows only limited use in the vacuum.
i
1) Electrical Properties iglide® M250
ﬁr Specific volume resistance > 1018 Qcm
5 iglide® M250 plain bearings are electrically insulating. Surface resistance > 101 Q
Y
-

Table 2.6: Electrical properties of iglide® M250

Application Examples

Telephone 1-800-521-2747

Picture 2.1: Paper dust in this mail sort- Picture 2.2: Precision mechanical Pict